Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



THE 

EDINBURGH NEW 

PHILOSOPHICAL JOURNAL, 1 



PEOGRESSIVK DISCOVERIES AND IMPliOVEMENTS 



SCIENCES AND THE ARTS. 



ROBERT JAMESON, 



LfFFftl Soclnj' Dt Sclenao eT Dcnmuk -, ot tbc Itayai Actdprny at Sidcrwn oT Bnlla ; or Lhc Roy^ Audeny or 

Ifl RoyiJ L JOM I O -Iuidirflhg □»lD«ia] 9(M]fll«t of LcDdM ; nr Lhv ILDfjil GeDlnfflHl SodMy uT CarDWtU, nod 
t Ibe Cunbridi' Fliili»iiii>>!<^ Bodet; i of Uk julqiuului. WminUn, Nuuil UUUir, Rojil Uedlul, Rojvl 
tyslAl. ud Haitlcultunl Swlottr* of fEdfaibiltgb i of the Hlghlud ud Agilniltiinil Boelrtj of SwUisd | of 
IF Anilquritn ud Liluur SDC^Ijr uf Penb ^ of Ibe SullflUul B«Eety or aiu^ow i at thi Etojtl Doblla 
odHy; otlhcToili, HiliUL, CumUIin. ITUIby, Nofthini. ind Coik ImUniflEHii i ol Uii Nuurml BIiUt; bd. 
DurbAD. mvl Newcutio ^ prUio [mp«rl4l Phumaotcitlul Bodrly ol Pvten'&art^ : of 



QlBlory Sooletr of Cilndna ; afOie Sflnkeobnf ^oaltlrof Nunnl HIiedtj ;ordu SndirtF ar 
Hd UvdEcEiio or BelOelbfif ] nononvy HvmberDf tbc Lltrrvr ud PAIlDHphJul Siwlecy . 
Ibf NowTark Uljilar^iJ eDoietp qaflhe dm^rloui AnUqnulu Bodcff i oTLIto AcAdmj'of H 
PbiladelpliEt ] of Uw Lyocunj or NAtorKl EUabir; 4^ Nov Tork 1 oT Ibe Hahml Mlitatj SdoIoL 
(h« PnuiliL'n loBtiuito or tbo Euie at PeaatyWaala Ibr tbo Pnaeatioa oT Uh Vecbulc Aru ; 
Sotirtj tit PtatufiTviUt ot thr HofUn Soddy of NAIunL Hfclory of Ibt [Jalin] BLafni at i 
Ivdhitloa irflbp C*p« of Good Hop* i RmiDruy Member oT the BUltitial SoclEly iff France 



OCTOBER 1840...APRIH841, 



VOL. XXX. 
TO BE CONTINUED QUARTERLY:': 



EDINBURGH : '-"•-'■■ •-/•:;■ 

ADAM & CHAELES BLACK, EDINBURGH; 
LONGMAN, OBME, BROWN, QREEN, & LONGMANS, LONDON. 



. THE NE>K VORK 

PUBLIC UBRARY 



• •• 



• • 






• " • • 

• • •• 

• • • 



a • 

• • • 

• • • 



• • 



: ••• 



•• •••• 



• « 



• • • 



• • 



■ • 



• • • 



,• • •• 






• • 



PRINTED BT NKILL 8c CO, OLD 9I8BMASKET, SDIMBUSOB. 



CONTENTS. 



Art. I. Historical Eloge on M. Frederic Cuvier. By M. 
Plourbss, Perpetual Secretary of tbe Aca- 
demy of Sciences, 
II. Further Reasons against the Chemical Theory of 
Volcanos. By Professor Gustav Bischdf of 
Bonn. CommunicH,ted by the Author, 
III. Summary of the moat important Geognostical 
Phenomena, with which it is necessary to be 
acquainted in Preliminary Mining Operations. 
By the late Frederick Mohs, Councillor of ' 
Mines at Vienna, and Knight of the Royal 
Saxon Order of Civil Merit, &c. (Concluded 
from Tol. xsix, p. 21.), 
BepoEttorlea of EimnitaneouB and of poEterior FoiniB- 
tion. — Disseminated Ores and Stockwerks, &c. — Kid- 
neys, NcKts, Putzen, and Lying Stocks. Layers of 
foreign matter between the Kidneys, &c, and the in* 
dosing rock. — Filons de Contact. — Venigenoua Stock- 
werks. — Beds, and tlie material of wliich they are 
composed. — Bed-deposita and Bed-districts. — Veins. — 
Changes in Vein-Stoaea and in neighhoiuing Rocks. — 
Surface relations of the district to be examined. — 
Ohaiacters of such pieces of country as form the 
boundaries of different Mountain-tracts. — BstlniBte of 
the Talue of Petrifactiona, or Fossil Organic Ee- 
moins, in the determination of Kock-Formations. — On 
the Bondings and Contortions of Strata. — Trap 
Dykes. — Caution in regard to Shifts. — Case in which 
FoEsil Organic Rem.oiss may be used for oasiating in 
the determination of Formations. — Useful Minerals in 
Bocks^ 



IV. On the Electricity and Explosive Force of Steam, 
and on the Economy of the Hot- Blast Furnace. 
By Hexry Meiklk, Esq. Communicated by 
the Author, .... 

V. Address to the Geological Society, delivered at 
the Anniversary, on the Slst of February 1840. 
By the Rev. Professor Bucki.and, 

Deronion System. — Coal-Fonnation. — Wealden and 
Portland Formations. — C halk-Formation.^ Super-cre- 
taceous Formations. — Igneous Bocks. — Palteonlolo- 
gy . — CruHtaceans.^Wonns,^ Ichnology. 

VI. Geological Notes made during a Journey from the 
Coast into the Interior of the Province of Ceara, 
in the North of Brazil, embracing an Account 
of a Deposit of Fossil Fishes. By Georgb 
G-\nnNEB, Esq., of Glasgow. Communicated 
by J. E. Bowman, Esq., of Manchester, 

VII. On the Fossil Fishes found by Mr Gardver. in 
the Province of Ceard, in the North of Brazil. 
By Professor Agassxz. Communicated by the 
Author, ..... 

Vlir. On Hydroatatical Pressure as a cause of Earth- 
quakes. By the Rev. John Toplis, B. D. 
Communicated by the Author, 

IX. Brief Observations on the State of the Arts in 

Italy, with a short account of Cameo- Cuttings, 
Mosaic Work, Pietra Dura, and also some of 
the Domestic Arts and Mechanical Contri- , 
vances of the Italians. By C. H. Wilson, Esq., 
A.R.S.A., &c. Communicated by the Society 
of Arts for Scotland, 

X. On the Frozen Soil of North America. By John 

Richardson, M. D., F.R.S., &c. Inspector of 
Naval Hospitals. Communicated by the Au- 
thor, ..... 1 

XI. On the Cultivation of the Cerealea in the High 
Latitudes of North America. Comprised in 
the Extract of a Letter from Peter Warren 
Dease, Esq,, Chief Factor of the Hudson's Bay 



p 


CORTBNTS." 


m 


1 


Company, to Dr Richakdson. Comiauiiicatod 


^H 




by the latter, .... 


123^1 


xn 


Register of the Temperature of the Atmosphere 


■ 




years 1837, 1838, 1839, and 1840. By Muh^ 
DOCH M'Phkrson, Esq., Chief Trader of the 
Hudson's Bay Company ; abstracted by John 
Richardson, M. D., F.R.S., Inspector of Na- 
val Hospitals, Harlar, 


12^H 


XIII. 


Physical and Chemical Eiaminatioii of Three In- 
flammable Gases which are eyolved in Coal- 


■ 




mines. By Dr Gustav Bischof, Professor of 


^H 




Chemistry in the University of Bono. Commu- 


^H 


nicated by the Author. Concluded from vol. 


^H 




xiis. p. 333, .... 


12i^H 




S 9. Analysis of Pittas ia tlie Detonation Tube, 


127^1 




§ 10. Analysis of Pit-gas by Oxide of Copper, 


131^H 




S 11. Determination of the Specific Gravitj of the 


^^1 




Pit-g«8 


135'^H 


' 


ChamicaJ Analysis of the Pit-gas of Gerhard's Stol- 


^H 


■ 


len, 


13»^H 


Physical and Chemical Eiamination of an Inflam- 


^H 




mable Gas which is evolved from an Artesian 


^^1 






u^H 


* 


Experiments to determine the limits of the Inflam.- 


^H 


mnbility of the Inflammable Pit-Gases mixed 


^^H 




with Atmospheric Air, . . . 


14^H 




isj'^H 


XIV. 


Observations on Recent Earthquakes on the West 


^1 




Coast of South America. By Mathie Hamil- 
ton, Esq., formerly Surgeon to the Potosi, Paz, 
and Peruvian Mining Company, &c. Commu- 


.1 




nicated by the Author, 


isff^H 


XV. 


Obaervations on the Glaciers of Spitzbergen, com- 
pared with those of Switzerland and Norway. 
By C. Martens, M. D., Member of the Northern 


1 




Commission, .... 


160^1 


XVI. 


Description of the process of Daguerreotype, and 
Remarks on the Action of Light in that pro- 
cess, both in respect to Landscape and Minia- 


J 



IV CONTENTS. 

Optician. Communicated by the Society of 
Arts for Scotland, . . . .178 

XVII. On the Epochs of Vegetation. By M. Henry 

% Berohaus of Berlin, . . .182 

XVIII. On certain Peculiarities in the Structure of the 
Short Sun-Fish (Orthagoriscus Mola). By 
John Goodsir, Esq. M.W.S. Communicated 
by the Author. With a plate, . .188 

XIX. On the former Existence of Glaciers in Britain, 194 

I. On the former Existence of Glaciers in Scotland. 

By Db BucKLAND; . . 194 

3. Otn the Geological Evidence of the former Exist- 
ence of Glaciers in Forfarshire. By Charles 
Lyell, Esq., F.K.S., M.G.S., &c. . .1 99 

3. On the former Existence of Glaciers in the North 

of England. By Dr Buckland. 202 

XX. Description of several New or Rare Plants which 
have lately Flowered in the Neighbourhood of 
Edinburgh, and chiefly in the Royal Botanic 
Garden. By Dr Graham, Professor of Botany, 206 

XXI. Proceedings of the Royal Society of Edinburgh, 209 

XXII. Proceedings of the Wernerian Natural History So- 
ciety. Continued from vol. xx. p. 177, 211 

XXIIL Scientific Intelligence, . . .215 

1. Fossil Fishes of Orkney, . . . 215 

2. Notice of the Publications of Professor Agassiz, 216 

XXIV. List of Patents granted from 25th September to 

17th December 1840, . . .217 

Errata in Professor Bischof^s Memoirs, . 220 




Akt, 1. Memoir of the Life and Writings of the late Profes- 
sor Blumenbach of Gottingen. By Frofessor K. 

F. H. Marx 821 

II. Observations on Solar Radiation, made at Fort ^^1 

Frankiia in the years 1825, 1826, and 1827. By ^H 
John Richardson, M.D., F.R.S., and Inspector ^^H 
of Naval Hospitals. Communicated by the Au- ^H 

thor. 240 

Bemarka on the I^ecediug Fapei. BjFrofessoiFoHSBS, 2SD 

III. Obserrationson the Progress of the Seasons as affect- 

ing' Animals and Vegetables at Martin's Falls, 
Albany River, Hudson's Bay. By George Barn- 
STO!.", Esq. Communicated by Dr RicHARDSON, 
F.R.S,, Inspector of Hospitals, Haslar, . 3 

IV. On the Evaporative Power ofdifferent kinds of Coal. 
By Andrew Ftfe. M.D., F.R.S.E., President of 
the Society of Arts for Scotland. Communicated 
by that Society 2Stt>| 

Scotch Coal, 

Aotliracite, ....... 

V. Noticeof Dblaeosse's Memoir on Crystallography, 260l 

VI. Observations on the Glaciers of Spitzbergen, com- 

d with those of Switzerland and Norway. By 

C. Martens, M.D., Member of the Northern Com- 

(Continued from page 177), . i 

\e annual Demolition of the Spitzbetgen Gla- 

1 1he Olaciers of Switzerland. — GUcUxa 




I COITTENTS. 

and floating ico of Boflm's S3,y. — Causes of the ytogiee- 
aion of the Spitzbergec Glaciers. 
AdditionHl Note, ..■>.. S 

Vir. Notice relative to Long's American Frame-Bridge. 

By David Stevenson, Esq., Civil Engineer, 

Edinburgh. Communicated by the Society of 

Arts for Scotland, ... ■ . 3 

Vril. On the Tea- Plantations in India, ... 3 

IX. On Spring and River Water, as connected with 

Health and the Arts, .... 3 

X. On an Erroneous Deduction drawn by the late Cap- 
tain He:jrv Kater from his Experiment on 
the Flesure of Thin Bars. By Edward Sang, 
Esq., Actuary, Edinburgh, M.S. A. Communi- 
cated by the Society of Arts for Scotland, . 1 

XI. On Trigonometrical Surveying and Levelling, and 
on the Effects of a Supposed Local Attraction at 
the Calton Hill. By William Galbraith, M.A., 
M.S.A., Edinburgh; F.R.A.S., London. Com- 
municated by the Society of Arts for Scotland, S 

XIL Notice of a New Signal-Light for Railways. By 
Alan Stevensok, LL.B. Civil Engineer, Edin- 
burgh. Communicated by the Society of Arts for 
Scotland, ...... 3 

XIII. On the Forms assumed by Uncrystallizod Mineral 
Substances, such as the Ocellated Stones of Den- 
dera in Upper Egypt, the stoiies of Imatra, &c. 

By H. EUEBNBBRG, . ' . . . 3 

XIV. speculations as to the Primary Source of the Car- 
bon and Nitrogen present in Plants and Animals. 
By Charles Daubent, M.D., F.R.S., &c. &c., 3 

XV. On the Natural History and Anatomy of Thalasse- 
ma and Echiurus. By Edward Forbes, Esq. 
and John Goodsih, Esq- Members of the Wer- 
nerian Natural History Society. Communicated 
by the Authors, ...... 3 

XVI. On the Employment of the Safety-Lamp in the 
Coal-Mines of Germany. By Professor Gusxat 



COMTBNTB. U« 

BisCHOF, of Bonn. Communicated by the Au- I 

thor BtsM 

XVII. Remarkson the Present State of our Knowledge re- I 

lativeto Shooting Stars, and on the Determina- I 

tion of Ditl'erencea of Longitude from Observa- I 

tions of those Meteors. By Mr Galloway, . 386S 
Earlier Opinions.— Chi adni's Views.— Obsenrations by ■ 

Brandca and Eenzenberg. — Quetelet'a Observations.— I 

Wurtmann's Obeerratioas. — Dednctions from the above H 

ObsBrvntions. — Epochs of Recurrence of Falling Stars. — H 

Theories regiadin^ the Origin and Pliimontcna of Shoot- H 

ing Stars. — Attompts to deduce difTerenceB of Longitude I 

from the Observation of Falling Stars. I 

'XVIII. On the Living Representatives of the Microscopic I 

Animalsof the Chaik-Pormation. By M. Ehren- I 

BERG, 39SB 

I, Infusoria of Mesico and Pern, 3981 

Diagnosis of New Ampjrican forma, . 400fl 

II. Microscopic Animals of the North Sea, . 401 1 

XIX. Notice regarding a cheap and easily used Camera I 

■ Lucida, applicable to the Delineation of Flowers I 

and other small objects. By Sir John Robison, I 

K.H., F.R.S.E., M.S.A. Communicated by the " 

Society of Arts for Scotland, . . . 403 

XX. Observations on Terra del Fuego, . . . 404 ' 

Species of Fnngng used as a staple Article of Food.— ■ 

Forests.— Zoology. — Aquatic Forests of the Southern ■ 

Hemisphere. I 

XXI. Dr Boub's Researches in Geography, Natural His- ' 

tory, &c. in the European Provinces of Turkey, 409 
A Brief Abstract of Dr Bout's Work on Turkey, . 411 

XXII. Appendix to Dr Richardson's Observations on 

Solar Radiation, ..... 419 

XXIII. Mean state of the Barometer and Thermometer at 
Canaan Cottage, near Edinburgh. By A. Adie, 

Esq 421 

XXIV. Lord GEEir'8 Meteorological Table for 1S40, . 422 
XXV. Abstract of Meteorological Register for the year 
1840, kept at Inveresk near Musselburgh. Com- 
mimicated by Admiral Sir Da.\id ^\\.ts^. 



«a^^ 



XXVI. Abstract of Meteorological Observations for 1840, 

made at Applegarth- Manse, Dumfriesshire. By 
the Rev. W. Dunbar, D. D,, ... 

XXVII. Results of a Meteorological Journal, kept at Har- 

raby, near Carlisle, for the year 1840. By Joseph 

Atkinson, Esq., 426 

XXVIII. Description of several New or Rare Plants which 
have lately Flowered in the Neighbourhood of 
Edinburgh, and chiefly in the Royal Botanic 
Garden, By Dr Graham, Professor of Botany, 486 

XXIX. Proceedings of the Royal Society of Edinburgh, 430 
XXX. Proceedings of the Wernerian Natural History 
Society. Continued from p. 215, 

XXXI. Scientific Intelligence, . 



1. Dr Auckland on the Ageuc; of AuimalciileG 

mation of Limestone, 

2. Kilbrickenite, .... 

3. On the Compoeition of Fytope, 

4. Fossil Dngorigs, 

6, The MigratioDs and Manners of Lemmiags, 

6, Whale Fishing in the Northern Seat, 

7, British Association, . 

8, Congr^B Scientifiqne de France, 



441 
444 
445 
443 
448 
451 
451 
453 

452 



XXXI I. Notices of New Publications, 

Lectures on Agrfculturc, By Dr DArBBNY. 
XXXIII. List of Patents granted from 22d December 1840 

to 19th March 1841 452 




EDINBURGH NEW 
PHILOSOPHICAL JOURNAL. 



Historical Eloge on M. Fridiric Cuvier.* By M, Flodrbi 
Perpetual Secretary of the Academy of Sciences.t 

Amonh the individuals to whom our Eloges are dedicated, 
there are some who, by their brilliant labours, have early ac- 
quired distinguished celebrity, and with regard to them our 
voice is, to a certain extent, nothing more than an echo of 
public gratitude ; whilst there are others who, having devoted 
themselves to humbler pursuits, are hence less known. In 
these latter instances, however, our Eloges are not on that ac- 
count the less useful. They point out sources of information 
of which we should probably have remained ignorant, and 
preserve the recollection of respectable names it would be un- 
just to forget. These considerations become peculiarly appli- 
cable when they refer to an individual who, like the one on 
whom I am about to dwell, has past thirty years of a labo- 
rious life in profound study ; and has died leaving behind him 
rather scattered observations than systematized doctrines, and 
detached materials rather than a finished work? 

Frederic Cuvier, member of the Academy of Sciences, of 
the Royal Society of London, and brother of George Cuvier, 
was bom at Montbeliard on the 28th of June 1773. His 
brother was bom on the 23d of August 1769, so that Frederic 
.was the younger, and by nearly four years. As soon as he 
passed the years of boyhood, he, like his brother, went to 

Jutj 13. 1840, 
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Historical Eloge on 
tlio College of MontWliard ; but the perichl of the develop- 
ment of hia genius had not as yet airived ; of these his early 
studies, he saw only the dry and uninviting side ; and, finally^ 
he abandoned them altogether, and became apprentice to a 
watchmaker. He had a strong bias towards mechanics ; and 
his curiosity, which the ordinary studies of college had not 
excited, was roused to the highest pitch by an experiment in 
physics, or the examination of a new machine. It is not easy 
to conjecture the celebrity to which this bent might have raised 
him, had not more influential circumstances diverted hia at- 
tention from mechanics and directed it to natural history. 

These circumstances naturally sprang from his connection 
with his illustrious brother George, who, after the most bril- 
liant cai'eer, first at the college of Montbeliard, and afterwards 
at the university of Stuttgard, and also, after three yeai-s spent 
at Fecamp, a small town in Normandy, " au milieu," to use 
his own expression, already quoted in his Eloge," " des pro- 
ductions les plus variees que le mer ct la terre semblaient lui 
offi-ir k I'envi," arrived in the year 1705 in Paris. He at this 
date published his memoir upon the distribution of U'hiu~ 
blooded animals ; and the following year his memoir on Fosnl 
JBiepfiants. By the first of these he effected a revolution in 
zoology ; and in the second he announced his gi'and views con- 
cerning the animals which had been destroyed by the revolit- 
tions of om- globe, and this at the age of twenty-six and 
twenty-seven ; manifestations of a genius which astonished as 
much by its precocity as its splendour, and whose fii'st two 
efibrts, at the close of the eighteenth century, called into ex- 
istence those two branches of natural history which most en- 
gage the attention of the naturalists of the nineteenth, viz. 
pai^onlologi/, and the anatomy of the invertebrate animals ; so 
that of this man we may say what FoDtenelle remarked of 
Newton, " Qu'il n'a pas 4ti donne aus hommes de voir le Nil 
faible et naissant." How rapidly these great works raised 
Cavier to the most honourable distinctions of science, is well 
known. The ^caiUmie, the Jardin ties Plantes, and the Cbfc 
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lege de France, were all anxious to press him into tLeir setm 
vice ; and he on his part no sooner found himself settled isl 
these honourable situations than he lost no time in taking 
under his kind protection both his father and brother, im 
other words, his whole family, for he had lost his mother i^ 
the year 1793. 

Gladly accepting the kind invitation of his brother, M. F< 
Cuvier came to Paris towards the end of the year 1797* 
Here a new world opened to his view. He now discoveredj 
how much time be bad lost, and undoubtedly with regret, bvl 
without discouragement. He immediately attended lecturM 
upon natural philosophy, chemistry, and natural history ; an^ 
in the year 1801, co-operated with M. Blot in researches cona 
.g the properties of the voltaic pile, which led to import 
taut results. In the year 1802, he undertook the princip™ 
management of the Journal de la Sociele d'encouragement potm 
P Industrie Nalionale. \ 

Influential circumstances, however, as I have already bint-, 
ed, speedily infused a new and more permanent energy into 
his plans. For it was impossible to live with Baron Cuvier, 
constantly and familiarly, in fraternal intimacy, without be- 
coming a naturalist ; and it was by imdertaking a work for hia 
brother that M. F. Cuvier made his first essay in natural 
history. The museum of comparative anatomy which had 
bfien commenced by BuiFon and Daubenton, was at the time 
receiving immense accessions under the fostering care of M 
Cuvier, so as to become, in fact, a new creation ; for 
great naturalist required a catalogue, and for its preparati 
he applied to MM. F. Cuvier and Duvernoy. 

M. F. Cuvier imdertook the description of the skeletoi 
and this was the origin of his great work upon Lea dents 
^wumtmiferes, a work of fundamental importance in zoology. It 

in truth, a most complete study of characters derived from 

I teeth, and the most able application of these characters 
in the formation of genera. By this skilfiil application, 
" Tier produced a great change in many of the orders 
wJIa, especially in the carnassiers and rodents 
8 he introduced are now adopted by 
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But a labour of another kind, and, unquestionably, both 
most important and original, witli which M. F. Ci 
was bis observations upon the instinct and intelligence of aal- 
mals ; observations which interested the philosopher not lew 
than the naturalist, and to which he devoted thirty years of con- 
secutive and conscientious study. In connection with this, it 
should be remarked, that, in the year 1804, M. F, Cuvier waa 
intrusted with the immediate direction of the Menagerie of 
the museum of natural history ; and no situation conld posa- 
bly have been more favourable for the study of the faculties 
and the actions of animals. At the same time, no naturalist 
could have done more for this subject of inquiry than did M. 
F. Cuvier. 

The ancients were in the habit of forming great collections 
of vrild beasts ; but it was only to exhibit them in the public 
games. When the menagerie was established at Versailles a 
different and nobler object was contemplated ; for it was in- 
tended that the animals which were there congregated should 
subserve the purposes of science. It was from the menagerie 
of Versailles that Perrault and Duvernoy derived the first 
materials of that edifice of comparative anatomy, which, begun 
twenty centuries before by Aristotle, was by them recom- 
menced upon a new foundation, and has been since raised to 
a lofty elevation by the successive labours of Daubenton, Cam- 
per, Vicq d'Azyr, and George Cuvier. 

In the year 1794, when the menagerie of Versailles was 
transported to Paris, and connected with the Jardin dea 
Flantes, it became still more useful. At that time three cele- 
brated naturalists, George Cuvier, Laci^pede, and M. Geoffroy 
St Hilaire, combined in publishing, under the title of Mena- 
gerie du Musium Nalioiuil, the first work in which French 
naturalists exliibited their zeal to maintain in natural history 
the admirable method of Buffon, which, till then, had been 
imitated only by a single foreign naturalist, namely, the ce- 
lebrated Pallas, Finally, when the menagerie of Versailles, 
now become the menagerie of the museum, was intrusted in 
the year 1804 to M. F. Cuvier, he speedily elicited from it 
new sources of usefulness. First of all, after the example of 
the three naturalists I have just named, he continued the 
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■idtive liistory of species ; and this has been all along the main 
^ object of his great work JJisioire des Mammifircs, a work ia 
which more than five hundred quadrupeds are represented 
and described witli a minuteness and accuracy of which ther|i 
is not perhaps a similar example in the records of zoology, m 
least in a work reaching to the same extent. I 

But 1 return to that novel species of useful informati(q| 
which M, F. Cuvier perceived might be derived from thd 
menagerie of the museum of natural history ; I allude to thai 
study of the faculties and actions of animals which was begull 
by Buffon ; was prosecuted by George Leroy, the ingenioud 
author of the Let/res FkUosopkiquea sur leg Aninuiux, wlii<^ 
were first published under the name of A natural philoaopheg 
of Nureviberi/ ; and has finally reached its present precisioi|| 
by the assiduous labours of M. F. Cuvier. i 

During more than a century, from the time of Descartes tf| 
Buffon,* the question of the intelligence of animals had beaj 
solely a question of pure metaphysics. It was with BufFon ana 

^ George Leroy that it first became a positive inquiry of ej^ 
perieiice, and throughout it has so continued with M. ra 
Cuvier. Instiucted by Ms former laboiurs, and by his talent oi 
observation, M. F. Cuvier devoted himself to the discovery a| 
facts. He desiderated, however, such only as were clear an^ 
distinct, and those which were separated by precise limits 
And this, in fact, supplies us with the most characteristic tran 
of the genius wliich directed his career, — he sought for facti) 
and for limits. He sought for the limits which distinguishes 
the intelligence of different species, —the limits which separate 
instinct from intelligence, — and the limits which separat^ 
the intelligence of man from that of the brutes. And thesiS 
I three limits once determined, every thing in this long agitatei 
w question concerning the intelligence of animals has assumed 
" a new aspect. Descartes and Buffon would not concede iiM 
telligenee of any kind to animals ; they were averse, and vera 
properly, to assign to animals the intelligence of man, ana 
did not perceive the limit which separates his intelligence 
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from tLat of the brute. On the other hand, Condillac and 
George Leroy conceded to animals intellectual processes of 
the highest order ; these concessions they grounded upon 
certain observed actions, which, if they belonged to intelli- 
gence at all, certainly required these processes ; and they did 
not, any more than the others, perceive the limit which sepa- 
rates instinct from intelligence. 

The first result* of the observations of M. F. Cuvier de- 
termines the limite of intelligence in the different specieg of 
animals. Buffon had already supplied a general idea of a 
graduated scale of the internal /aculiies of animals, but he con- 
sidered only the principal divisions of the animal series. M. 
F. Cuvier went much farther. Even in the class of mammals 
he perceived that intelligence rose and augmented from one 
order to another, — ^from the Rodents to the liumitiants, — from 
the Buminants to the Pachifdemiata, and from these last to 
the Camasaiers and the Quadrumana. Of all animals the one 
which shews the most intelligence is the Oranff-outang. The 
one studied by M. F. Cuvier delighted to climb trees ; and if 
any person manifested an intention to mount the tree he had 
ascended for the purpose of catching him, he immediately shook 
it with all his might for the purpose of alarming the individual 
who was approaching him, Tf he were shut into a room, he 
soon opened the door ; and if he could not reach the lock, for 
he was quite young, he stood on a chair for the purpose of 
reaching it. Finally, when he was refused any thing he v^as 
anxious to obtain, he knocked his head upon the ground, and 
actually injured himself, that he might excite the greater in- 
terest and compassion. This is precisely what man himself 
does when a child ; it is what no other animal does but the 
Orang-outang; he is the only and solitary exception. 

But we have to add something still more remarkable. It 
is that the intelligence of the orang-outang, this intelligence 
which is so much and so early developed, decreases wi^ 
age. The orang-outang, when young, astonishes i 

* For tlic development of these resulcs, J must refer to mj 
hjtiqut da obeertationt (fc M. F, Cwim- lur Vmilinct el PiiUeU^ti^ 
(Journal dcs Snrents. Ann€e lS3d). I can here do liKl* 
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penetration, his cunning, his address ; but when he reaches his 
adult state, he is nothing else but an animal, gi-oss, brutal, and 
untractable. And it is the same with all Monkei/s as with the 
orang-outang. In the whole of them intelligence diminishes 
in proportion as their strength increases. An animal, con- 
sidered then as a perfectible being, has a limit marked not only 
according to his kind, but also as to his individuality. The 
animal of the greatest intelligence is possessed of this intel- 
ligence only in its younger years. 

After having fixed the limits which distinguish the intelli- 
gence of the different species, M, F. Cuvier investigated the 
limit which separates instinct from intelligence : and it was 
particularly in respect to the beaver that he prosecuted his ob- 
servations on this point. 

The beaver b a mammal of the order Sodentia, that la 
to say, of that order Which, as we have seen, has the smallest 
share of intelligence ; but he has a wonderful amount of in- 
stinct, whereby he constructs a hut, builds it in water, guards 
it with dykes, and supplies it with causeways, and all this with 
an industry which would undoubtedly lead us to assign a very 
superior degree of intelligence to this animal, if that industry 
depended upon intelligence. The important matter was to 
prove that it had no such dependence, and this M. F. Cuvier 
accomplished. He took beavers while still very young, and 
^reared them far from their parents, where of course they could 
receive no instruction from them ; and these beavers, thus iso- 
lated and solitary, confined to a cage, for the very purpose 
that they might have no occasion to build, notwithstanding did 
build, impelled by a mechanical and blind force ; in a word, 
Ijy a pure instinct. 

The most complete opposition distinguishes instinct from in- 
%telligence. In instiiMi all is blind, necessary, unchanging ; in 
\teSiffence all is elective, conditional, and modifiable. The 
ittvcr who constructs bis hut, and the bird which makes its 
ilely by instinct. The horse and dog, which readily 
(Jiining of many of our words, and which obey us, - 
uis of intelligence. Every thing in instinct is in- 
constructs without having been taught : 
beaver builds overpowered ti'j ^ 
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wbioli inconstant and irresistible. Every thing in intelliffenee 
results from experience anJ iiistruction : the dog obeys only 
hecausc he has been taught ; and all is free, for the dog obeys, 
because he so wills it. Finally, in ingHnct every thing is par- 
ticular : the industry we SO much admire in the beaver while 
constructing bis but, can be exorcised by him only in building 
his hut : whilst in intelligence every thing is general ; for this 
same flexibility of attention and conception which the dog ex- 
ercises in obeying, be can exercise in the performance of any 
other task. 

There is therefore in animals two distinct and primitive 
powers — ingt-inct and intelligence. So long as these two powers 
continued to be confounded, every thing in the actions of ani- 
mals was obscure and contradictory. Among these actions 
some exhibited man as in every respect superior to the brute, 
and others again appeared to lead to the very opposite conclu- 
sion. This was a contradiction as deplorable as it was absurd. 
By the distinction which separates blind and necessary actions 
from those which are elective and conditional, or, in a,isingle 
word, instinct from intelligence, all contradiction ceases, and 
order takes the place of confusion ; whatever, in animals, be- 
longs to intelligence, in no respect approximates to the intelli- 
gence of man ; and whatever in them, passing for intelligence, 
appearsBuperiorto that of man, is nothing more than the effect 
f a mechanical and blind power. 

It now only remains to tix the limit which separates the in- 
telligence of man from that of brutes. Here the conceptions 
of M. F. Cuvier became exalted, and withal appear to be no 
less certain. 

Animals, by means of their senses, receive impressions similar 
to those which we receive through ours, and, like us, they pre- 
serve tbe traces of these impressions ; these preserved impres- 
sions form in their understanding, as in ours, numerous and 
varied associations ; tbey combine them, they draw inferences 
from them, they deduce conclusions from them, — in short they 
have intelligence. But this is the limit of their intelligence. 
The intelligence which they possess does not ponder concern- 
ing itself, nor perceive, nor know itself. In short, they are des- 
i latute of rejlection, that supreme faculty, tbe endowment of the 
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hitman laind, which retires within itself, and studius its own 
workings. 

Bejiection, then, thus defined, is the limit which separates 
the intelligence of man from that of animals. And all must in 
truth agree that here, in fact, is the line of a very distinct 
demarcation. This thought which reflects upon itself, — this 
intelligence which perceives its own existence, and makes 
itself the suhjeet of study, — this knowledge which knows it- 
self, these, one and all, evidently form an order of determinate 
phenomena of a distinct nature, and to which no animal can 
attain. Here we find, so to speak, a world which is purely 
intellectual, and this world belongs to man alone. In a word, 
animals feel, know, think ; and to man alone, of all terrestrial 
beings, has it been given to feel that he feels, to know that he 
knows, and to think that he thinks. 

Being able on this occasion to dwell only upon the principal 
results which follow from the observations of M. F. Cuvier, I 
hasten to the most novel and important facts, and these I can 
introuaee only in a manner the most rapid and succinct, The 
influence of the senses upon the intelligence has been very 
much exaggerated. Helvelius went the length of saying that 
man owes his superiority over the brutes only to his hands. 
■ M, F. Cuvier demonstrates, from the example of the seal, that, 
even among animals, it is not the external senses, but an organ 
much more profound and internal, in fact the brain, on which 
the development of intelligence is dependent. The senses of 
the seal (sight, taste, smell, hearing) are all very imperfect ; 
instead of hands it has but fins, and notwithstanding, in com- 
parison with the other mammalia, it is largely endowed with 
intelligence. 

It is well known how much Buffon has declaimed about the 
magnanimity of the lion, on his pride and courage, and upon 
the violence of the tiger, his insatiable cruelty, and his blind 
ferocity. But in spite of all that BufFon has said, M. F, Cuvier 
has always observed the same character in these two animals ; 
that both are alike susceptible of affection and gratitude, and 
alike terrible in their rage. Helvetius, a philosopher, sought 
' for a principle, and he announced one, which was the result of 

^rced generalization. Buffon, an author, 4e%ct*« 
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inals all the phases of the passions of man. The simple obser- 
vation of M, F. Cuvier has supplied us with the feict eoA 
aa it really is, and has placed it on the only solid basis of 
science. 

All naturalists, the predecessors of M. F. Cuvier, had recog- 
nised, in the domealication ofanivtah, nothing more than a very 
general result of that power which man exercises over the 
heoste. But he has shewn that the domenlicalion of animale, 
that fact so exceedingly important in the history of our race, 
is dependent on a very peculiar circumstance, viz. on their 
eocialnlity. There has not, in fact, a single species become 
domestic which, naturally, does not live in society, and in 
troops ; and, of the numerous solitary species which it would 
unquestionably be man's interest to associate with him self, there 
is not a single one which has been domeaticaled. Man, there* 
fore, in forcing animals to obey him, does not change their 
natural condition, as BufTon has affirmed ; on the contrary, all 
that be does is to avail himself of tlieir natural character. In 
other words, man found animals sociable, and he made them 
dontettic. 

And even here I must take the liberty of pointing out a trait 
which characterizes far better than any words I can use, the 
kind of sagacity which was peculiar to M. F. Cuvier, and which 
was so useful to him in the delicate analysis of the complicated 
phenomena which were the subject of his studies. 1 allude to 
the distinction which he established, a distinction at once so 
true and so profound, between a domesticated animal aud a tame 
one. Man may tame species even the most solitary and the 
most savage. Thus he tames the bear, the lion, the tiger, and, 
notwithstandmg this, not one of these solitary species has ever 
been found to supply a domesticated race. The domestication, 
therefore, of an animal, is simply a consequence of its very 
nature, and of that which is most inherent in its nature — its 
instinct.' 

From all this it may readily be conceived, and that without 
prompting, how much these enlightened views of the primary 
causes of the domestication of animals have a bearing on mat- 
ters of practical utility, and especially if applied to agriculture 
and domestic economy. M, F, Cuvier believed that mam 
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new species might readily be added to the domestic races we 
now possess ; and more especially the Hottentot Dauw and 
the Dzigguetai among the Solipedes, the Tapir among the 
Pachydermata, and tlie Lama Vigogne among the Ruminants. 
I only throw out these hints to men so enlightened as those I 
now address, who are alive to the puhlic welfare, who feel 
that agriculture has been too much neglected among us, and 
who are beginning to perceive that one of our most urgent 
agricultural wants, if not the first of all, is to have stronger 
and more varied domestic races amongst us. 

M. F. Cuvier had been appointed in the year 1810 to the 
office of Inspector of the Academy of Paris, and in 1831 he 
became Inspector-General of the University. In the die- 
charge of this office he carried along with him the same in- 
tegrity of an honourable man, the same comprehensive views, 
and the same habits of practical reflection, of which he has 
left an admirable proof in his elegant work concerning " The 
TeachingofNatural History in our Colleges" — L' Enseignement 

Ide FHUtoire Naturelle dans nos GolUgea. 
Rollin, that able man who had meditated so much upon 
the instruction of youth, and whose memory cannot be too 
fondly cherished, proposed, as early as the commencement of 
the last century, to introduce Natural History into the curri- 
culum of our colleges. He wished to engage children in the 
study of those phenomena " about which," he remarked, "their 
astonishment will be excited in the same proportion as their 
understandings are enlightened." Soon after the work of 
Pluche appeared. This was the first fruit of Rollings thoughts, 
and perhaps the only result ; for, before we etui see natural 
history pecvade public instruction, at least in a way that will 
be. at all general, central schools must first be established. 
At present, however, the natural history which is introduced 
into our schools, is natural history with whatsoever it con- 
L tains of the groat and the difficult ; it is natural history with 
■ its learned nomenclatures, and its abstract methodical clas- 
I eifications, But, as M. F. Cuvier has well remarked, first 
l< of all, our present colleges, even in then- highest classes, 
» do not at all correspond to the central schools, and thavi, 
I this teaching according to the acVe'R^v^c xne'iXv'aii, -v\^«2a.^a 
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60 useful for advanced classes, is evidently but little suit- 
able to the inferior ones. It b necessary, therefore, after 
more than a century of gropings and esperiments, to rettim 
to the suggestion of Rollin, who wished to have (rvo Natural 
histories, one for the upper classes, and another for the lower. 
' In a word, we require to proportion the studies to the a,ges of 
the learners. But the art of proportioning is that of gradu- 
ating and subordinating ; and this graduation and subordinar 
tion of studies is perhaps all that is at present necessary as It 
respects the teaching of the natui'al sciences, and the only 
means, at all events, by which we can banish those two vices 
inseparable from every system which is not accurately ar- 
ranged, I mean many repetitions and many voids. 

I have thus traced the labours of M. F. Cuvier, and these 
labours have made lis acquainted with his whole life. Never, 
in fact, could it be said with greater truth of any one, that 
the life of a scientific man consists of his reflections and his 
works. Appointed in 1804 the Keeper of the Menagerie of, 
the Museum, he spent thirty-four years in this peaceable re- 
treat, where he found those two circumstances without which 
there is no profound labour — time and meditation. It was 
here that he prepared, without noise or parade, but also with- 
out distraction or relaxation, the basis of that study of the 
faculties and actions of animals which, previous to his time, 
was scarcely regarded as a portion of natural history, and out 
of which he has formed a distinct and profound science, a 
science which, subjecting to experiment questions which had 
hitherto been reputed purely philosophical, has really extended 
the domains of observation. 

M. F. Cuvier exhibited in society an easy temper, great tact 
in the intercourse of life, a rare kindness, and a benevolence 
'which seemed to flow from sympathy, and which inspired it. 
His disposition, at once gentle and energetic, his elevated 
character, and his upright heart, have left indelible recollec- 
tions in all those who were acquainted with him.. His friends, 
whom I regret I cannot mention here, mourn for him now as 
acutely as the day when they lost him. His modesty espe- 
cially had a pecuhar chai-m. It was so natural that it ap- 
peared as if his merit was unknown to himself. It will reac 
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be credited, that he never thought of bis own glory, hut was 
enthusiastic for his brother's. It was for this brother that he 
lived, and for him he became a naturalist. It was an inte- 
resting spectacle, and never failed to inspire f^eneral respect; 
on his part il was so complete and devoted, that of all the re- 
collections which the name of M, F, Cuvier awakens, it is still 
perhaps the most prominent, 

M. F. Cuvier was appointed, on the 24th of December 1837, 
Professor of the Museum of Natural History. The Chair to 
which he was called had just been instituted, and it was in- 
stituted for him. M. de Salvandy, at that time Muiister of 
Public Instruction, thus nobly repaid, by a useful appointment, 
the debt which the Museum and Science had incurred. 

But it was also at that very moment, at the time that he 
was finally about to engage in that duty which had always 
been the most cherished of his heart, viz. to teach the science 
which ho had founded, and to which he had devoted his life, 
that he was attacked with that frightful maFady by which he 
was cut off. He died at Strasburg on the 24th of July 1838. 
He was engaged, with his accustomed zeal, ui the inspection 
of the colleges of that city, when, on the evening of the 19th, 
he felt the first stroke of that dreadful malady, which, four 
days afterwards, closed his eyes on all below. 

It has been remarked, that there was a striking analogy be- 
tween his malady and that of his illustrious brother. These 
two men, who had been so closely united, and so seldom se- 
parated, died at the same age, of the same disease, and with 
the same serenity of mind and intrepidity of soul. It was thus 
that M. F. Cuvier carefully marked, as his brother had done, 
tlie successive steps of his malady ; he foresaw and announced 
them ; he preserved in the solemn act of dying all his pene- 
tration as an observer, and all his fortitude as a man. 

His son quitted Paris on the first intimation of his malady, 
but on his arrival at Strasburg, M, F. Cuvier had expired. 
He died in the arms of M. Dutrey, his fellow-traveller and 
colleague as Inspector, and of M. Duvernoy, his friend through- 
out life. 

His last words were these, — " Let my son inscribe upon 
— Frtderie Ctofer. Arofftar of Beorgt Owatorr 
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Thus be expressed his two most cherished affections, and in 
his lafit words associated the two most powerful sentiments of 
his soul, — ^his tenderness for his son, — his admiration for his 
brother. 



Farther Seasons against the Chemical Theory of Volcanot. 
By Professor Gustav Bischof of Bonn. ConuDTtnicated 
by the Author. 

Professor Daubeny* has replied to my objections to the 
chemical theory of volcanos, with that fairness which might 
be expected from a scientific man, who only looks to the topic 
of the discussion, not to the opponent Venturing to con- 
tinue the discussion on this subject a little farther, I by no 
means wish to forget the merits of a naturalist, who has dis- 
tinguished himself so much by his description (rf active and 
extinct volcanos, and by a variety of valuable memoirs on 
similar subjects. I feel happy to meet with such a man in 
the very same field of science, and I hope that the differences 
in our opinions will become less considerable, the more they 
are explained. 

The chief question is, whether the internal heat of our 
globe is sufficient to account for volcanic phenomena ? or^ 
whether the supposition of intense chemical actions explains 
them in a more satisfactory manner \ As for the internal 
heat of the earth, I am of opinion that it may not be con- 
sidered as an hypothesis, but as a fact well grounded on nu- 
merous phenomena. Granting this, it must be imagined tha± 
the rocks of the earth are, at a certain depth, in a liquid ig- 
nited state. Indeed, it is well known that, by volcanic action, 
■melted masses (lava) arise from the interior, and that, on 
jslowly cooling, they produce rocks such as basalt, trachj'te, &c., 
forming a considerable part of the external crust of the siir-, 
face of the earth. The chief explanation of volcanic pheno- 
mena depends, therefore, according to the theory alluded to, 
upon demonstrating the means which nature makes use of to 
bring such melted masses to the surface of the eaith. In my 

« Jameson's Phil osopliica! Journal, vol, xxvi, p. 2 



former publications in this Journal concerning tlio natural 
history of volcanos and earthquakes, I flatter myself that I 
have shewn, as far as it Is possible to elncidate a subject which 
is beyond the limits of direct observation, and which can for 
the most part only be mentally appreciated, that watery va- 
pours may be supposed to be the means by which nature is 
able to carry melted masses from the greatest depths to the 
surface of the earth. Any hypothesis endeavouring to explain 
the volcanic action, must embrace watery vapours or other 
elastic fluids, in order to account for the rising up of lava. 
The tlieory in question, consequently, reduces the explanation 
of the phenomena presented to the most simple point. 

Let us now consider, somewhat minutely, the theory which 
a£cribes volcanic actions to chemical processes taking place 
between bodies having a powerful affinity for each other, and 
by which so considerable a heat is produced as to melt lava. 
First, the advocates of this hypothesis must be asked, whether 
they are inclined to deny a high internal heat of the globe in- 
creasing with the depth to the point of melted lava, or 
whether they suppose chemical changes supported by this in- 
tense temperature I Admitting for an instant the former case, 
all the heat required to molt lavas must be produced by tliese 
actions. Professor Daubeny seems to be inclined to suppose 
this ; for, to my objections that these metals are not sufficient- 
ly oxidizable to kindle on the access of water, be replies, that 
silicon is combustible when united either witli a httle hydro- 
gen or with alkaline carbonates, and that calcium and mag- 
nesium appear to be still more inflammable. The Professor 
aeems, therefore, not to consider the internal heat as a co- 
(^crative power, but to think it possible that the metals, even 
at a common temperature, generate heat enough, by combin- 
ing with oxygen, to melt the produced earths. 

It is scarcely possible to confirm or to refute this assertion 
in an experimental way. Indeed, the combustion of a mix- 
ture of the earthy and alkaline metals, in such proportions as 
ai'c contained in lava, would give a satisfactory conclusion only 
by applying these metals in such large quantities, that the 
heat absorbed by surrounding bodies should be insignificant in 
proportion to that which is generated. Su^^ava^, «ti SfeE 



other hand, that the advocates of the hj-pothesis presented, 
allow the existence of a central heat supporting chemical »ft- 
tions, it would not be ditlicult to conceive the melting df 
lavas. 

I shall not pass irom this subject without adding, that this 
hj^othesis does not necessarily require the volcanic actions 
at very considerable depths below the surface of the earth, 
but merely where the earthy and alkaline metals were pre- 
sent This circumstance may perhaps be viewed as more fk- 
Tourable to the hypothesis in question than to the other, which 
assumes a central heat, and consequently considerable depths, 
for volcanic actions. But are there grounds for supposing that 
the place where these actions are developed is near the sur- 
face of the earth ! On the contrary, all volcanic phenomena, 
both the eruptions themselves and earthquakes, afford de- 
cided proofs that volcanic actions aro peculiar to a spot very 
deep below the surface. As to this subject 1 refer to my for- 
mer publications. 

The theory of Professor Daubeny supposes the existence) 
near and about the focus of a volcano, of vast caverns, caused 
originally by the heaving up of the softened rocks, owing to 
the elastic vapours disengaged, and consequently filled in the 
first instance by these matters. Granting the passages be- 
tween these caverns and the external atmosphere not to be 
hermetically scaled during the state of rest of the volcano, 
air must enter into them. But it is obvious that, on the be- 
ginning of the volcanic action, particularly on the heaving up 
of the lava, those passages must be completely interrupted; 
therefore, only that air which formerly entered the cavities 
can act on the earthy and allcaline metals supposed to be in 
their vacuity. This effect will consequently he limited, alid 
finished as soon as the oxygen of this air is consumed. In 
order to gain a distinct notion of the quantity of aii' requisite 
to produce a certain quantity of lava by oxidation of the earthy 
and alkaline metals, ht us make the following calculation : 
Let us take, like Professor Daubeny, for instance, the analysis 
of the lava from Elna given by Dr Kennedy. According to 
the calculation given by the former, 58 parts of the metallic 
of this lava require 42 parts of oxygen to give 100 pi 



100 partaq 



ef lava. 100 parts of atmospheric air, containing 23.32 partS' 
of osygen by weiglit, 100 parts of lava will require 180 parts 
of air by weiglit to be produced. Lava being 3.2 times heavier 
than water, and water being 770 times heavier than atmo- 
spheric air, lava is consequently 2464 times heavier than the 
^htter. Therefore, the production of 1 volume of lava will 
>quire 4435 volumes of air. In my former papers, I have 
pentioned that the violent eruption in the low country of 
taptar Jokul in Iceland, in 1783, brought up a mass of lava 
^considerable as to surpass in magnitude the bulk of Mont 
According to that calculation, such a mass, if consti- 
1 like the lava examined by Dr Kennedy, would have 
nuired a (Quantity of atmospheric air equal to the bulk of 
185 times the size of Mont Blanc, had that lava been ge- 
lled by oxidation of the metals contained in it. Thus 
^nlk of nitrogen gas of 3503 times as great as that of tba 
intain mentioned, must have been evolved during the for- 
Jation of that mass of lava. 

rJt is beyond all probability to suppose caverns of such an 
faiormous extent in the interior of the earth for containing 
such huge quantities of atmospheric air. Therefore, the ad- 
vocates of the chemical theory will be obliged to assume very 
long periods for the formation of such masses of lava, during 
which the passages between the internal caverns and the ex- 
ternal atmosphere must have been always open. Tims, they 
must suppose that atmospheric air must enter these caverns, 
and quit them, after having been deprived of its oxygen, and 
that this entrance and exit of air took place unceasingly- 
during the whole time of these actions. But it is obvious 
that these streams of air must be supposed to exist in such 
proportions as to support these actions, as soon as melted 
masses require to be kept in the liquid ignited state. There 
can, therefore, be no question that very considerable quantities 
of nitrogen gas ought to appear in the neighbourhood of such 
subterraneous actions on the sm'faee of the earth. Are 
to suppose that the scanty exhalations of nitrogen gaa from _ 
thermal springs connected with volcanos proceed from such 
actions ? Such exhalations are quite insignificant when com^ 
, pared with the foi-mation of the masses of lava alluded to. 
O. I:IX, JAKt'AKV 1840. 
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Professor Daubeny, however, remarks, that the nitrogen 
proceeding from these actions may reacli the air not only in 
a separate condition, but also united with hydrogen in the form 
of ammonia. It is true, ammonia, especially sal-ammoniac, 
occurs among volcanic matters in craters or fumaroles, but, in 
general, in sueh small quantities as not to be sufficient to ac- I 
count for t!ie huge quantities of nitrogen supposed to be sepa- ' 
rated according to the chemical theory. But, even granting 
all the nitrogen separated from atmospheric air to be united 
with hydrogen occurring in the focus of a volcano, chemista 
onght to ask, if a union of these gases can be supposed posai-^ 
hie in the direct way ? It is well known that chemists have 
hitherto been unable to unite directly these gases, even by 
letting down a mechanical mixture of nitrogen and hydrogen 
gas under the sea, to a depth of 540 metres, where the pres- 
sure is equal to 50 atmospheres. !t cannot be doubted that 
the same laws of combination which take place in our labora- 
tories also prevail in volcanos. But it may be replied that, 
for effecting combinations in the focus of a volcano, there are 
two powerful agents, not presented together in our labora- 
tories, at least not in such a strong degree, viz., an enormous 
pressure, and heat. The former of them seems not to favour 
the combination of nitrogen with hydrogen, as we have above 
seen ; and as for the latter, it is well known that ammonia is 
resolved into its elements by heat. Therefore, it is scarcely 
probable that an enormous compression in the focus of a vol- 
cano, assisted by a considerable heat, can effect a chemical ■ ' 
combination between nitrogen and hydrogen. 

However, the defenders of the chemical theory of volcanos '■ 
will adduce tJie known fact that a mechanical mixture of hy- 
drogen in excess, of oxygen, and of nitrogen, when ignited, 
produces ammonia, or rather nitrate of ammonia, and that, ac- 
cording to their tlieory, these substances ought to be present 
in the focus of a volcano. Supposing, for a moment, the for- 
mation of this salt, it is obvious that it would instantly be de- 
3omposed by heat into water and the protoxide of nitrogen. 
But, they will n^k, how can you explain the occurrence of sal- 
ammoniac among the products of volcanic action, unless by 
the combination of the nitrogen with hydrogen ? In reply- 



ing to this question it must be considered that many volcanos, 
like Vesuvius, are met with in sedimentary roeics containing 
organic matters, and that by their being heated, sal-ammoniac 
is formed. Therefore, the small quantities of this salt met 
with in craters or fumaroles may be sufficiently explained by 
supposing that rocks containing organic remains reach tlie 
focus of a volcano. In support of this 1 allude to the known 
facts, that among the masses thrown out of Vesuvius, there are 
not seldom large masses of limestone, which have likely occa- 
Gioned the formation of sal-ammoniac, and that, during vol- 
canic eruptions, bituminous odours are frequently perceived in 
the vicinity of the crater. Therefore, the salt just mentioned 
is, 1 think, formed in the same way in volcanos as iu coal- 
strata which have been in a state of ignition for a long time. 
Thus, near Duttweiler, in the neighbourhood of Saarlruckert, 
I have found this salt in clefts proceeding from coal-strata 
which have been burning about 146 years. 

In general, I by no means doubt that powerful chemical 
actions must take place in the focus of a volcano, in a spot 
where the strongest agents, such as an enormous eompres- 
aion and heat, are in operation. It is beyond a doubt that, 
under such circumstances, by the action of different substances 
■ on each other, proceeding both from the focus and from sedi- 
mentary rocks, chemical actions of the most different kinds 
must be supposed. Therefore, each theory ought to imagine 
chemical changes in the focus of a volcano ; but the dispute 
lies between the two suppositions, whether these changes are 
a consequence of the effects generated by the internal heat of 
the earth, or whether they cause them. It is only the latter 
supposition I contest, from considering the lava as a mass al- 
ready formed in the interior of the earth. The theory sug- 
gested by myself and by many naturalists, has only to explain 
the rising of the lava from beneatli ; this is the chief question. 
On the contrary, all chemical actions taking place at the con- 
tact of lava with vapours, sedimentary rocks, &c., are con- 
sidered by this theory only as accidental effects, affoiding cer- 
tainly the most diversified phenomena, but without influencing 
in an essential manner the volcanic actions themselves. All 
imaginable chemical changes must ensue &b Ea^i'ci %a t^^^^asos. 
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remains in Bedimentary rocks come in fontact with the liqmd 
ignited matters in the focus of a volcano. 

Passing from this matter, I shall turn to the supposition of 
an oxidation of the earthy and alkaline metals at the expense 
of water. Professor Daubeny alleges to my objections con- 
cerning the disengagements of enormous quantitiea of hydro- 
gen in such a case, that this gas could hardly be expected to 
escape in a free state from a spot «liich contams so many 
elements, for whic-li it possesses a strong affinity, and to which 
it would be presented under the influence of the pressure and 
temperature so well calculated to promote its combLDation 
with them. 

Venturing to offer some remarks against these consequences, 
I shall first endeavour to calculate what quantities of hydrogen 
ought to he separated, on the supposition that a certain quan- 
tity of lava would be generated by oxidation of their metallic 
principles, at the expense of water. 1 shall then examine into 
the possible combinations which hydrogen may be assumed to 
present in the focus of a volcano. 

As for the calculation, I shall found it on that given by 
Daubeny, above quoted. 100 parts of lava contain 42 parts oif 
oxygen, and these are contained in 47.6 parts of water. We 
may consequently suppose that lava, when formed by the oxi- 
dation of its metallic principles at the expense of water, re- 
quires about 50 per cent, of it. Lava being 3.2 times heavier 
than water, 1 volume of the former will require about 1.5 to- 
lumes of the latter to be produced. The lava ejected from 
the Skapfar Jokul would, of course, have required a bulk of 
water 1.5 times as much as that of Mont Blanc. 

I feel disposed to believe that the explanation, as to how 
such considerable masses of water may gain admittance to the 
focus of a volcano, is less diflScult than the supposition that 
there are substances in sufficient quantity for uniting with bo 
great an amount of hydrogen as would be separated by the 
decomposition of that water. 

, Professor Daubeny mentions the sulphur and chlorine wft* 
know to be generally present in volcanos. As 6.188 pi 
hydrogen unite with 93.812 parts of sulphur to proda 
parts of sulphuretted hydrogen, B.6 parts of hydroi 
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from 47.6 parts of water requisite for the oxidation of the 
metallic bases in 100 parts of lava, would suppose the presence 
of about 84 parts of sulphur. In fact, were lava to 'be formed 
in this way, and were the hydrogen separated to be united with 
sulphur, the quantity of the latter ought to be 84 per cent of 
that of the lava generated, Applying this result for calculat- 
ing the bulk of sulphur requisite for producing the lava ejected 
from Skaptar Jokul, we find this bulk about 1.4 times as much 
as that of Mont Blanc, for the specific gravity of sulphur is 
1.99, and that of lava 3.2. Indeed, such a considerable quan- 
tity of sulphur can scarcely be assumed in the focus of a vol- 
cano. But even let us suppose it, on the other hand it must 
be asked, how comes it that the earthy and alkaline metals, 
having a strong affinity to sulphur, are not rather united with 
this substance ? Though these combinations do not take place 
at a common temperature, yet they were to be expected, as soon 
as heat is evolved by the commencing oxidation of the metal- 
lic bases, at the expense of water or atmospheric air. There- 
fore, the advocates of the chemical theory cannot suppose the 
presence of sulphur .in the focus itself, where these metals are 
imagined to be, but in higher places, where the hydrogen 
arising from beneath would unite with it. Granting even the 
sulphur to be in these higher places, the formation of sulphu- 
retted hydrogen, nevertheless, cannot be STipposed, as it is 
known that hydrogen and sulphur cannot be united directly, 
and scarcely even by melting and volatilizing sulphur in hy- 
drogen gas. 

Finally, it must be well considered that, according to the 
chemical theory, the decomposition of water by metallic prin- 
ciples would be the first phasis of volcanic action ; that, conse- 
quently, the second one would be the combination of the hy- 
drogen separated with sulphur. These two phases of volcanic 
action would of course precede by a long period the eruptions 
of lava. But volcanic phenomena present, in general, the 
contrary of these suppositions. Disengagements of sulphu- 
retted hydrogen gas do not take place before the issuing of 
'lava, hut, for the most part, after all other volcanic phenomena 
ivino' ceased. It is well known that these disengagements 
when a volcaivo \s Vq fee ^XsAa oI %.tnSz- 
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futiira. Tlie solfatara near I'uxiuoU, and many in the Ande$, 

present sufficient instances of this kind. 

Tins ei^cumsta^ce seems to me the most fatal to the che- 
mical theory. I cannot imagine Iiow its advocates can reraore 
this difficulty. They will not surely be disposed to assume 
that the hydrcgen separated by the decomposition of water, 
in the first phasis of volcanic action, is reserved in vast cfr- 
verna near and about the focus of the volcano, and that it it 
only & long time afterwards that the combination with sulphur 
takes place \ 

I am quite at one with Professor Daubeuy, in admitting the 
large beda of sulphur which exist in most volcanic districts 
(vix. Sicili/), to be the result of the decompositions of the sul- 
phuretted hydrogen evolved. Many years ago I stated in 
German journals, and, I think, on good grounds, that these 
beds, both in volcanic and nc-ptunian districts, ntay for the 
most part have been generated by the slow oxidation of sul- 
phuretted hydrogen at the common temperatiu-c, at the ex- 
pense of atmospheric air, whereby only the most oxidisable 
ingredient of it, the hydrogen, was oxidised, whilst sulphur 
was deposited. Regarding the formation of sulphuretted hy- 
drogen, there is, however, a difference of opinion between 
Dauheny and myself. He remarks, that I pass over without 
any attempt of explanation, among other things, the evolu- 
tion of sulphiu-etted hydrogen, in quantities far exceeding 
what are to be explained by the reaction of carbonaceous 
matter upon sulphates, or any of those other processes *hich 
sometimes produce it on the surface of the earth. 

Though intending to discuss this subject in my future pub- 
lications, yet I may take this opportunity of answering these 
remarks of Professor Daubeny. 

Sulphuretted hydrogen seems generally to be formed by the 
reaction of carbonaceous matter upon sulphates. There are 
many instances which appear to lend considerable weight to 
this supposition. Thus mineral waters containing sulphates 
disengage sulphuretted hydrogen, when for a long time in 
contact with any organic matter, for instance straw. I once 
put a tea-spoonful of sugar in such a water, placed in a pitcher. 
After having allowed it to remain four years in a cellar, such 
a considernhle quaiftity of sulphuretted \>^-4t(*^en -wns geiv^. 
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tated as to form a strong sulphurous water. The sulphate of 
Boda formerly contained in it had disappeared, and iron pyrites 
(Pas deposited. On the bottom of a mineral spring contain- 
ing only a very small quantity of sulphate of soda, I once 
found pieces of iron pyrites, including organic matters, such 
s branches and stalks of plants. There is no doubt but this 
■on pyrites was formed by the decomposition of sulphate of 

a and carbonate of the protoxide of iron, at the expense (ri^ 
the organic matter- ]H 

We can accordingly have no difficulty in admitting mofflH 
mlphurous springs to be formed in the same way. Tn supp'<ffJH 
[>f this, it may be mentioned, that all sulphurous springs coutfl 
tain sulphates and organic matters. I nlludc only to those ii^| 
the Pyrenees, which, it is known, abound in vegetable matter^f 
the so-called Baregine. ^| 

Many exhalations of sulphuretted hydrogen in volcanic di<^| 
tricts may be formed in the same way. At least organi<^| 
matters are not wanting in sedimentary rocks which hav^H 
been broken through by volcanic actions, and sulphates exiB^H 
in many ^-olcanic products. H 

Assuming that melted lava comes in contact with sulphur Hifl 
any part of a volcano, and that the so-called liver of sulphur i^H 
produced from alkalies and alkaline earths ; supposing, farther^H 
that the liver of sulphur meets with water and carbonic acid^| 
gas, sulphuretted hydrogen will be evolved. We may easil^f 
imagine exhalations of this gas during the course of raianJjH 
ages, when liver of sulphur abounds. Indeed, the immense dia-^J 
eng^«ments of carbonic acid gas in many districts of formeffl 
volcanic action, within the memory of man, appear to lend con<S 
siderable weight to the theory suggested. H 

.1 shall not pass from these considerations without alludin^H 
to Daubeny's supposition that the chlorine also, which we knoffS 
to be generally present in volcanos, may be united with th^H 
hydrogen evolved by the decomposition of water. But thfi^| 
occurrence of a considerable quantity of chlorine in a freA'S 
state in a volcano is hardly probable. We know this siibstancftH 
to be merely evolved when a peroxide is present. In the inte-H 
rior of the earth there is only that of manganese which iai 
rafter abundant. When preeent at the locaUt'Y o^ *■ '<<i«!.M>s^[ 
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it can merely be supposed to exist in such places where thtnl 
is no red heat An enormous quantity of cldorine must be pre- 
sent to unite with the hydrogen evolved. For instance,! 
5.6 parts'of hydrogen, calculated above, require 187 parts of 
chlorine to be present for producing 100 parts of lava, when 
the hydrogen separated from water is to unite with it- 
Whatever be the importance of these reflections, every one! 
must come to the conclusion, that the production of lava, bj 
oxidationof its metallic principles, requires immense quaiitities{ 
of atmospheric air or water, and that the hydrogen separated 
by the decomposition of water, supposes the presence of sol- 
pbur or chlorine for uniting with them in such quantities u 
to exceed those of the lava itself. 

It b true, the quantities of gaseous matters rising &om tb 
(rater of a volcano during its eruption cannot be estimated in 
proportion to the lava issuing from it at the same time. How- 
eTer, as soon as these matters should exceed the lava in quan- 
tity, the atmospheric air round about the volcano, to a cODsi- 
derable distance, would be quite fatal to animal life. AccotmB 
of the eruptions of Vtsiicitis and other volcanos do not men- 
tion such phenomena. Gaseous exhalations, it is tme, lake 
place in abundance in the environs of yctumug, but only afttf 
the cessation of the eruption and the issuing of lava. These 
exhalations, consisting of carbonic acid gas, cannot be 
nected with oxidations of the metallic bases supposed to eznt 
in the interior. Professor Daubcny himself assumes that 
disengage m en t« cannot be derived directly from chemical nn»- 

' eesses which produce the plienomena supposed by him, bit 
that they arc only caimed by the heat which these pi 
tend to difTiise thrffUffh the tuljacent rocks. 

Amontf the ftimplfi lio<lie» fur which hydrogi 
strong tttKriity, axyurni m^cajtinn a. high rank. Professor Dmit- 
benyftpviiliM'ff ihlnf^fMiiniling with the hydrogen separated W 
the dticnmii'iMtiim iif wnUfr. Mi/wever, it seems to me rather 
difficult t(( Mtijuiiw Hn ifcsp/ice in a place where, according to 
him, nil(()ity oxiihihmn Inkv placfl. But TMUH^ting 
•pboric »(r, after hnvlrif; fu-tod npoii the 
reaorre n oiilFioifnt fjnftntity of oxygra 

. b;dt(^t>n oviilredi tliiJ iiifipo^tkni Ii 



rally on the same footing. Indeed, admitting this, it is the 
same as if atmospheric air alone were to oxidise the metallic 
principles of lava, viz, the same quantity of oxygen, formerly 
furnished to them by water, must now be afforded to the hy- 
drogen by the atmospheric air. 

To these considerations it may be added, that Sir Humphry 
Davy could not, in any of the several instances in which he 
experimented on lava, when freshly poured out, and in a liquid 
ignited state, detect any traces of pure or uncombined alkaline 
or earthy inflammable bases.* Dr John Davy properly adds that 
the absence of iron in its metallic state amongst the products 
of volcanos, so abundantly oxidated in the first degree of oxi- 
dation, is very unfiivourable to the idea that large quantities 
of inflammable gas are evolved in volcanic eruptions, or even 
disengaged. Were this oxide acted on by hydrogen at a high 
temperature, what is there which could, prevent its decompo- 
sition 1 and if reduced, we might expect to discover it in this 
state, at least occasionally, enveloped in and protected by lava. 

Before finishing my remarks, I cannot help asking the de- 
fenders of the chemical theory, whether they suppose that the 
volcanic actions by which the immense mountains of granite, 
trachyte, basalt, porphyry, &c., have been elevated, resulted 
from the same chemical processes ? The question is, did these 
masses occur in the interior of the earth in a metallic condi- 
tion, or as oxidised bodies ? In the latter case the advocates 
of that theory would be obliged to embrace the very same 
explanation of volcanic actions I am venturing to defend. On 
the contrary, by assuming the former opinion, the very same 
difficulties would be placed in opposition which 1 have esta- 
blished above, but, as we cannot doubt, only much greater in 
degree. It must be asked where are to he found the substances 
separated by the oxidation of the metallic bases of the liquid 
ignited masses that have arisen from the interior, whether it 
that atmospheric air or water was decomposed, whether 
aa that nitrogen or hydrogen was separated, or that am- 
lia, or sal-ammoniac, or sulphuretted hydrogen was pro- 
? These substances, the equivalents of the ejected liquid 
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t^ifiillvtl tna)(M>)i rai.ied up, amoont to quantities eqnal to the ti4- 
canic rucks, and even surpassiiifr thf m, as we have seen above 
Hut nnwhere on the surface of the earth, or in the atniospherei 
wo mich tmincnse mtisseH found. If the defenders of snch a 
hfpolhmi* Here to suppose that iu former timej the propoT'^ 
tion of oxygen in the atmospheric air was greater than now, 
tile powiibillty of ouch a supposition cannot be denied without 
liMltntion ; however, it may be remarked, that there are other 
groundtt for inferring the opposite opinion. 

nie further details 1 have to offer on the subject most, 
however, be reserved for pnbhcation in a future number of thia 
SoamaL 



Summari/ of Ike most important Geognostical Ptanomena mitk 
which it in fiecentart/ to be acquainted in Preliminary MiMing 
Operations. Uy the late Frederick Mohs, Councillor of 
Mines at Vienna, and Knight of the Royal Saxon Onier of 
Civil Merit, &c. (Concluded from Vol. sxix. p. 21.) 

Sepositories of Simultaneous and of Posterior Formallon, — It 
is now time for us to direct our attention for a short space 
to the object of the search, to the manner in which reposi- 
tories of useful minerals are contained in the various rocks 
which have been considered, and to their different relationa. 
Two kinds of these repositories are generally distinguished, of 
which the one is assumed to be of timuitaneoua formation* with 
the including mountain-mass, and the other ia regarded as of 
poiterior formation.+ To the first iK-long beds, and lying 
masses (liegende Stdcke), and under the other are included 
veins of a great variety of descriptions. We can easily judge 
of this elassification, when we find that geognoata, and with 
reason too, speak of contemporaneous veins, that is, of such 
as are of Hinuiltancous origin with the mountain- in asses. A 
oontemporanuous vein is n repository which has been produced 
as a vein at a later period thun the rock, and which, nevortho* 
less, as a contomporanoons vein, is of simultaneous formatio 
As this is a contradiction, and as the contemporaneous ▼« 



" See Vol. Mtli. or lliti Juurtiul, p. 4 . 

t DAnbiiiHnn, TriLiu' dn Oiw^oile. 1» edit, t, ii. 
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1 be diatinguislied by no decisive character from those wb!olH 
fcre assumed to have been produced subsequently to the rockra 
they traverse, but, on the contrary, present an uninternipte^B 
leries with them,* it is better to leave this classification asiden 
imd to distinguish the repositories of useful minerals, when iti 
i necessary to do so, entirely by their form, and by their re^S 
lations to the surrounding rocks, and to their structure, thad 
without reference to their period of formation, or to th^lB 
relative age. fl 

Disseminated Ores and Storitcerks, Sr^. — It is the ca«e witJfl 
Bome useful minerals, that they are not confined to a spaofl 
of determinate form, but that they occur disseminated eeffl 
distributed in smaller or larger imbedded portions, in certai^l 
portions of mountain-masses. Tinstone and native gold are 
remarkable examples of this mode of occurrence. The rocka 
in which these metals are met with, are, in respect to tha 
former, granite and porphyry, and more rarely gneiss; fn^ 
the latter, granite and some sandstones, and probably aisf 



B geogaoata, probably from noticing tliis contradiction, and A 
having perceived the undeniable Bininltaneous formation of these Ti 
the rocks themselves, eadcaronr to Beparate the contcmporsneouE vi 
the true veins, that is, from tabular repositories, which, as is afBoined, hav^ 
been formed at a later period than the suiroanding rocks, therefore io 
previously esisting open fissures j aad, ia order to estdblieh this distinctic^ 
thej avail themselves of varioua eharacters, which ore parti; derived tr 

. the form of these tepositoriea, partly from their contents, and portly h 

I their relations to the rocky masBCS. 

I It ia ti'ne that these chantctera belong to severs! of tlieae so^caJled c 
temporaneoas veins, bat they are also met with in many of those rt 
which it ia asserted that they have been produced at a later period than tl 
traversed rocks ; while, vic^ i^rm, those propertius by which the I. 
diatingnished, are to be found in the former in greater or lees peifoctiMf 
When, in a acricH of veins of this deacriptian, we compare the neighbour 
members, we find but few diflerences, but, when we compare mo 
ones, the difference is so great that we can hardly discover one charactar H 
which they agree. This is the nature of these repositories, and in this con 
sista the character of the uoinlGrrapted series which they exhibit. The ti 
tempt to discover decided marks of distlnctioD between beds, co 
neons veins, and real veins, that is, those presumed to be of subsequent f<tf 
mation to the rocka in which they occur, will probably, therefore, n 
ceed, if wo except from the latter those which have been formed in more or 
le*" ■hnlar hoHows, of actual fragments and rolled masses, of 

it.wh ich bare been produced tm.Bi:\ivex<!uiKn!i*\a.*ftr 

f not to be inclndetl ataoTia tVa av>i6iiiii.T«\MB 
iridBTftlioTi. ^1 
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Kuino variotiea of greenstone. Both progcnt themselves sonw- 
tinies in euch snmll particlefi, that tho eye caouot at il 
dJKtinguiah tlieiii, or at loast can only do ho with difficol^. 
Henoe, whon wu liavo reason to suspect the existence A 
BUch oietallio euhstanccs in a rock, we must subject the atonj 
mass to a more minute investigation of its composition, b; 
means of mechanical separation, and we must endeavonrtobt- 
ooine acquainted with the extent of the repository, which, as t^ 
ready remarked, is not limited to a certain form bj means of 
fixed and recognisablo limits. Sometimes the space in wbicb 
such minerals occur is pretty oquollyoxtcndod in all directioni, 
and this is the case in some of what are tormod &'fockieerh. 
Minetimes one of the dimensions is much smaller than the two 
others, and when, therefore, we include the zone or region 
which tho useful minerals occur between two plane surfaces 
parallel to its gi-oatest dimensions (which arc neither present 
a> seams of stratification, nor as surfaces of distinct concre- 
tion, or at least the circumstance is quite accidental, if the 
latter be the case), it a^sumen the form of a bed. or generally 
of a tabular repository, as is frequently observed in the gold 
occurring in granite. 

Kidntff*, Netts, Puizm, and Lt/ing Stocks. — Another kind of 
oocurrenoo of the useful minerals consists therein, that they 
present themselves either in single considerable irregular 
masxes, or that there are several at short distances from one 
another; and, in tho latter case, they may either occupy or 
not a recognisable region. This form of occurrence belongs 
to floirio iron-ores, nnd is obaenablo partly in slates, and 
partly in liinostones. The smaller masses of ore are generallj 
termed kidney* op iiimtii, and I'utzfn, while the larger are deno- 
minati>d /.i/it'ff f^'oelti. In tho slate rocks, the structure is 
Bometimcd abruptly terminated by these masses, and some- 
times it winil- around ihnm, without altering generally or to 
any extent the dirnetlmi, Whon si^gagtetassesof ore 
are eonflned t<i a aertnin region, th^^^^^L of a bed, 
and tlimi, iinfreqiieittly, thero lfl^^^H|uds from 

oni} to the ^^PBIB^ 

Layer of Fm-ei^n MiiUm- htfUl-MH ' _-^ 

rfomyiwA.— Tbt.kidn"yi.iiMU,|i. 
[■phenomenon in M»iHMrtto*fc»fti 



also observable at the contact of two different rocks, and which 

not unlike that of which we havo spoken above. When the 

lass of ore passes directly intotherock, or is intimately united 

ith it at the line of junction, this phenomenon is scarcely t 

9 expected ; when, however, this is not the case, ther 

frequently found, between the ore and the rock, a layer < 

another substance, of a clayey or other composition, which, 

Sfi it were, incloses the mass of ore in greater or leas quaivj 

aty, inasmuch as it generally, without interruption, su 

it on all sides, and passes aa well into the mass of rock 8 

ito the mass of ore. In eases like those hitherto consl 

dered, this substance often affords the clue just alluded to, i 

attention to it may, under these circumstances, be of direct nst 

BO that we should not in any instance omit its investigation. 

Filom de Contact. — When two different I'ocks, the one peiS 
haps in the form of a bed, tho other in the form of a lyin 
tiock, or whatever may be the mode of occurrence, meet i 
der the above circumstances, viz-, that they do not direct 
into each other, or are not intimately united with eac 
other at tho lino of junction, but that they are either sepj 
rated by mere masses of distinct concretion, or by a foreigi 
substance, the latter, whatever may be its nature, and howevei 
unimportant it may at first eight appear, deserves particulait^ 
attention. It has frequently happened that this substance haji^ 
notonlyprovedaietalliferous,but also that it has consisted chiefly 
or entirely of ore, and that sometimes it has been of consider- 
able magnitude. We cannot term such appearances veins 
or beds,* and cannot compare them with any of the repositories, 
mentioned by authors ; and they would thus seem to have at4 
tracted less attention than they deserve, although it is knowi 
to miners that junctions are iiBportant places for their operiu 
tions. But this does not hold good for all junctions, for wh< 
jgneiss and mica-slate, or clay-alate, or greywacke, &c 
'jDontact, the junction is generally accompanied by the appeal 
Loe of transitions in the direction of the thickness ; and henc^^ 
ittle or nothing to be expected. When, however, J 
dte, especially in amorphous masses, is in contact with one 
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Buch accurreDces deifloni dt eontact. — D'Aubuiaeon, 



M. Mohs' Summary of Geojiiottiea! I'/ii 
of the alate rockf, or, still more, when Umeetone is in eonttet 
with granite, syenite, porpliyrj-, greenstone, without bdng 
united hy direct transitions, or even when it is separated bj 
traces of a fort'igii substance, these aro circumstances in whid 
there is Romctliing to be hoped for, and which therefore ren- 
der a more close examination advisable. 

f'enipenous SttKiiterit. — In the modes of occurrence of usefiil 
minorals already considered, the structure of the rock, as weD 
M of the mountain -masses, is generally, though not always, in- 
tenieotfid ; but thoro are phenomena where this frequentlj 
happens without our being able to say that, by tliis means, 
the actual character of the repository is determined ; Tot 
tbero are appearances of this kind, and of perfectly similar 
nature to one another, which arc sometimes conformable to 
tito structure throughout the whole extent, and sometiraee 
ore only partially so. These are small, irregular, chiefly tft- 
Inilar masses, which, like the so-called contemporaneous veins 
of calcareous spar in limestone, extend in all possible direo- 
tieoa, and, therefore, also in directions parallel to the strac- 
tun.*, and which, on account of their insignificance, di 
deserve separate consideration. But still there are in cer 
tain mountain- masses whole tracts, which, without being oou- 
fined to fixed forms and boundanes, are traversed by- simi- 
tar small veins ; and these are frequently so numerous that 
they heoome valuablo to the miner, especially since, just as in 
aom« of the previously described phenomena, the neighbour- 
ing rock is frequently metalliferous (impregnated with ore), and 
hence thoy undoubtedly become important objects of examinar 
tion. A part of what are termed Slockwerka likewise belong 
to the same category ; and tinstone, native gold, and probably 
some copper-py rites and glances, are the minerals found in such 
repositories. We can easily imagine that, towards the boun- 
daries of such a mountain- mass, traversed by similar veins, 
these veins appear more subdivided than oear the centre ; and 
hence, when we discover single veins of thi:i kind, we must 
carefully ascertain if these are Jiot connected with a tract which 
contains them in a larger number, and of a richer description. 

Like all the other phenomena of nature, this one dotjs not 
Btaud alone. In the slate-rooks, in which the phenomena al- 
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ready discussed occur, though not exclusively, the veulgenous 
(*. e. email, irregular, tabular) repositories are sometimes con- 
fined to certain zones or regions, which, when Hniited by two 
plane surfaces, bounding tliem entirely or aloiost entirely, 
and when these tabidar regions lie conformably to the struc- 
ture of the rock and ruountain-niaases, may be viewed as beds 
more or less branched, or, when thoy intersect that structure, 
may be regarded as more or less branched veins, Sometimes 
such a. region or zone is distinguished in the mountain-inass in 
which such appearances present themselves, by the nature of 
its rock, inasmnch as variations in its structure may be re- 
marked, or it occurs iu such a condition as is termed a more 
or less advanced state of decomposition, disintegration, or 
weathering, and which is attributed to a change produced 
subsequently to the Oiiginal formation. When such a region, 
especially when it is not metalliferous, lies conformably to 
the general structure, it is generally termed a rottenness (eina 
Fdule), a clay fissure (ein Lettenkluft), &c. (at least what 
are termed promising appearances come under this denomini^ 
tion) ; but if it intersect the structure, it is regarded, when 
without ore, as a barren rock (taube Gestein), or clay vein 
(Lettengang), of which the slate mountains afford remarkable 
examples. Sometimes, however, such veins ought not to be 
neglected ; for it has often been observed that from tJiem there are 
developed veiib-like formations, and even extennve and aide veins, 
wMch not unfrequtntlif prote rick and of mining importance. The 
Erzgeliirge, both on the Bohemian and Saxon sides, contain ex- 
tremely remarkable instances of this feature. In mountain- 
masses in which there is no slaty structure present or perceptible 
(which are not stratified, according to the usual mode of expres- 
Bsion), the nature of those repositories is determined by the dif- 
ference of thuir direction, and by the general relations of super- 
position, that is to say, we ao deLerniine whether they are to bo 
regarded as bods or veins. Various copper-ores (that is mine- 
rals generally which contain copper, and which are used aa 
ores of copper), sometimes cinnabar, more rarely some others, 
ic metallic substances found in these repositories, here 
bere accompanied by the ao-termed vein or bed-atones, 
ially when they are in the form of beds ; and the abova 



obtwrvatioufi, in so far as individual suiali vuins (TVSflMur) g( 
this kind ai'e met witb, find aleo their appUcutioQ here. 

Pawage o/Slochoerh into beds and t:ehis proper. — Sometimes 
the small veins (Tr'ummclien) of Stockwerks, slender at first, 
ioorecwo in width, and eo approach one another, that not onlj' 
do tho repDsitorica thus become richer, but likewise entirely 
ebangu their nature and constitution by several uniting, and at 
lost forming a, single individual. On the one hand, there thus 
oriflo regular bods, at first still provided witb their lateral and 
companion veins, hut ultimately as tabular masses contained 
betwuen roof and floor ; and, on the other, regular veina, at 
first also with their accompanying offsets, but aftem-ards ss 
ma<Mo« contained between their salbandesiSaalhandern) ; and the 
flnt intertioct the structiu-e, just as often as the others lie partly 
eonforniublH or parallel to it. There aro individual txrwnples, 
M well of buds as of veins, in which we meet simuUaneoudy 
with all the difi'erencos hitherto spoken of, and which, in one 
part, consist of mere single small veins (Trummern)^ but 
ill another, form a more connected mass, only here and thers 
accompanied by such little veins, and which, finally, not unfre- 
quently appear as repositories which are completely boiuided, 
cot unfrcquently, by distinct concretion-surfaces and separat- 
ing layora (BeaUge) ; and wo may quote aa such, some of the 
copper-ore repositories in the Tyrol for the bed-hke forms, and 
aome of the lead-glance repositories of the Ilartz for the vein- 
like forms. But repositories of both kinds, which are for their 
whole extent of uniform characters, are the most usual, and of 
these, those which appear as connected masses are the most 
important. These are the beili and wins in their proper aod 
usual mining and gcognostical sense. 

Beds, ami the materials of Kliich they are composed. — The 
general properties of beds already mentioned in the pre- 
ceding pages having been premised, I wish more particularly 
now to notice that all these repositories do not consist en- 
tirely of ores, but that what is contained between the roof 
and floor as the actual mass of the repository, often appears 
as a combination of ores and other minerals. Sometimes 
the raountaiu-rock itself forms tlie mineral substance of t^ 
bed, as is very often the case with limestone and elatj 



land the ores, or, properly spcfiking, the matrix uf the ore 

K{£rz}nitfel}, appear sometimes as separate Iddney and putzen 

■shaped portions in them, and are coniiectfid with the above. - 

fcncntioDed kidneys and putzen ; sometimes they form oonfa- 1 

Btmotis but irregular masses, which enlarge or contract in dif-j 

Kerent directions, and which are so branched tliat it is impoflfJ 

nuble to assign thorn any definite form, and even in many caaeiw 

■any definite direction, and all we can say is, that they li^l 

■between the roof and floor, although even these can som&jfl 

Kimea be recognised with difficulty. In limestone rocks tbejlfl 

B|EK>iQctimes appear as what the older English geologists termedll 

mpipe-veins.* In very many instances, however, the mtnortd 1 

BnibataTices of the bed are different from the mountain-maBS^J 

■although, nevertheless, they sometimes still stand in a certain I 

■connection with it Thus, should the bed occur in a slate rock,, I 

Pit is found that the mineral substances of that bed are chiefl^'1 

" quartz and calcareous spar ; more rarely, though sometimes, aftfl 

accompaniments to magnetic iron-ore, we have garnet, honfcB 

blende, &:c. If the mountain-mass be greenstone or homblende>'9 

slate, the component partsof the bed are frequently hornblend^fl 

augite, piatacite, garnet, felspar, and calcareous spar, withoHlM 

mentioning those of more rare occurrence ; and if the rock b^l 

limestone, the beds often contain calcareous spar, fluor sp^fl 

heavy spar, &c. Howeverwe ought not to regard ait these asunj-J 

versal, but only as generally occurring circumstances; and w49 

ought not to neglect the careful study of the substances funorfl 

ing these beds, when we are occupied with the discovery otM 

bed-like repositories. The ores aro generally firmly and ia-B 

timately united in larger or smaller massive portions in thefl 

constituent mineral substances of the beds; frequently th^)« 

arc found perfectly fresh, without traces of weathering, disiof-a 

tegration, or any other change, and we can thus often det^»S 

mine as to a mass which has been removed from its repo»^fl 

tory, if it has been derived from a bed or a vein, for in the lat- ^ 

ter some of these phenomena are often of a different description,! 

as the sequel will shew. But even these characters are not al' ^ 

ways to be trusted to, for the minerals obtained Eometimes 
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poeseas perfectly the above indicated features, and yet we per- 
ceive that the repoBitorj- intersects the structure of the rock and 
of the rocky masse?, aod is consequently a vein and not a bed. 
Among the useful minerals which occupy conformably the 
epace of whole repositories, although also mixed here and there 
. with the mineral substances occurring in these beds, are more 
particularly to be mentioned iron-ores, inclnding sparry iron, 
iron-pyrites, and calamine. Lead-glance, likewise, and some 
antimony-glance and manganese- ores, belong partly to this di- 
vision. Among those, on tho other hand, which are generally 
obtained in combination with the mineral substances forming 
beds, are to be reckoned, as the most general, the copper-oresj 
especially copper-pyrites and grey copper-ore (Fahler£), and 
likewise sparry iron, inasmuch as it often occurs along with 
copper-ores as they do with it, in one and the same repository. 
True ores of silver, without including mere argentiferous ores, 
seem to be rare in beds ; but still, little can be said with cer- 
tainty on this head, because it is often difficult to decide posi- 
tively whether a repository is to be considered as belonging to 
the beds or to the veins ; any gold which may occur in veins is 
generally associated with quartz, and is frequently so intimately 
and finely united with it, that we can only recognise the actual 
presence of the gold by the colour passing into grey, and by 
the other properties of the quartz, which generally has less 
transparency and lustre than it is wont to possess in similar or 
analogous repositories, where it is not auriferous. 

In many beds, the ores and mineral substances are ar- 
ranged together as it were in groups, and thus form me- 
talliferous and barren points {erz uiui taube mlttet). After 
one has carefully observed these metalliferous and barren por- 
tions, regarding which no general statement can be made, he 
can recognise their appearance and disappearance, before reach- 
ing or traversing them by means of boring or mining. This 
is important for the investigation and excavation of reposito- 
ries, and a great portion of the peculiar skill of the practical 
miner is founded on observations and determinations of this 
kind ; it does not, however, belong to a place where the objects 
under consideration are merely the search for and discovery 
iCi ^Me repositorieB. However, it leads to another anbjeet 



Jiich can be of use also in the latter case. J allude to the 
rraiigement of certain ores and mineral substances belonging 
D beds in ropositorica of the nature above described. 
It is easy to bo remarked that all ores which occur in beds 
B not associated with ono another, and that they are not in- 
Uscriminately accompanied by all the substancus forming these 
»eds. Moreover, we find that beds of a certain composition, 
lamely, such as contain certain ores and certain mineral sub- 
iances, are as it were united to certain mineral masses, and do 
lot present themselves in others. This sometimes goes to such 
% length in slate-rooks, that we only find such beds in thoso 
laces or regions which are composed of particular varieties of 
bis or that slate. Hence has arisen the idea of bed-formatwta 
[La^er/ormationem), which, although it cannot be referred to fixed 
uid certaincharacters,andgenerally. therefore, cannot beepokeit 
r definitely, yet in the search for such repositories, cew afibrdi 
Useful assistance. Henee, in districts where several of theM' 
repositories arc known, it is of consequence in this occupati<ni. 
to study as accurately as possible what may be the formation* 
iftf these repositories, and the phenomena of their arrangement^ 
kiasmuch as experience has taught us that when t\iepeneral, and 
hence eiweittial, features are properly understood, a great oon- 
fltaney is found to exist, which leads not only to the discovery, 
but also to the determination, of the mining value of suob 
a bed, although, as already remarked, it cannot be reduced 
to universally applicable characters or distinct rules, and must 
be left to the study of those to whom is intrusted the import- 
aflt duty of searching for repositories of useful minerals, ami' 
who really have this object at heart. 

Bed-depots and Bed-dwtrietn. — When metallifcrouB beds of 
any kind whatever occur in a mountain district, they generally 
do not present themselves singly, but several lie over and near 
one another at indeterminate distances. Such a district is 
generally properly termed a bed-depot (Lager-depot). It is at 
the same time to be remarked, that beds of a certain forma- 
tion do not exclude those which belong to a different fonna^ 
tion, and that all taken together constitute what is denomi- 
nated a bed-district {Lagerreviere). The ideas included under 
* and bed-di«trictB, induAe \B.'Oiia\K i«wH» 
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much which may serve as a good introdnclioii to fhe search for 
individual repoeitoncs, but ore not of a nature to be intro- 
duced in this place. 

yetne. — A great part of what haa been said on beds is equally 
applicable to veine. The most marked difference which can here 
be taken into consideration between these two kinds of reposi- 
toriea of ueeful minerals, consists, as has been often stated, io 
the phenomena of their positions. The beds of a bed-district are 
(keeping peculiar circumstances out of view) parallel to one 
another, and lie, without exception, conformably to the struc- 
ture of the moiuitain-masses, forthey are just on that account 
beds, because this parallelism and this position, iu reference to 
the structure -of the rock and the mountain-masses, are pre- 
dominant in them. The directions of the strike and dip of 
the veins of a vein-district may cut one another under all pos- 
sible angles, and are in no respect connected with the struc- 
ture of tlie rock or of the mountain-masses. They may even 
be continued from one mountain- n)ae9 to another, for these re- 
positories are just on that account veins, because they are in- 
dependent, in regard to their position, of the mountain-masses, 
and of their structure. It is assumed regarding veins of one 
and the same formation, which, when several are present in 
one district, form a magazine of veins (Gangniederlage), that 
they possess at least a like strike, although their dip may be 
different in amount or even in direction. The veins are gene- 
rally more comphcated in their composition than most beds are 
(for there are also beds which contain the varieties of a large 
number of species of different minerals, and thus surpass mafly 
veins, even such as do not contain merely iron-ores, &c.), and 
the distinguishing several formations is thereby rendered the 
more effectual, the more the knowledge of them is extended. 
Experience has shewn that iu an extensive district, in which a 
large number of vein-formations had formerly been distin- 
guished, these have been proved by further observations to be 
- so united with one another, or are connected and pass into one 
another in such a manner, that it is no longer possible to as- 
sign them boundaries with any precision ;' and, although this 



a in favour of the above assertion, that tlie idea of voiii-for- 
Biatioiis does not admit of being referred to definite principles, 
md these formations themselves cannot be characterized by 
fixed characters, yet, as so great a diversity of differences does 
Bet occur in all places, this idea ought always to be kept in 
new in the investigation of a district for the presence of re-"' 
(ositories of this kind, the known veins ought always to 1»; 
iitudied thoroughly in this point of view, and we ought not 
doubt but that, in this way, much may be acquired and' 
learned, and that much instruction may bo obtained for api. 
Iproaching our desired object, of which we should have 
deprived without this information. 

Besides the greater collections of veins which, in what 
now been said, have been termed vein-magaaines or 
.and vein-districts, there are others of smaller extent which apflfj 
Well deserving of enumeration. The first is that in which thij 
large principal vein is accompanied by narrower, often also 
B»s extensive repositories of the same formation which are 
termed compauioiiB (Ge/akrlenj, juist as in the vicinity of a 
large mass of granite, we not unfrequently find smaller por- 
tions of the same rock, in every variety of forms. The second 
-consists in this, that sometimes several small veins, of eimilar 
constitution, occur so near one another, that they are only 
parated by slender stripes of the containing rock, and thus 
admit of being mined together ; and that of such coUeo- 
tions, several ai'e found together in a parallel position, and, 
at small distances apart. The intermediate rocky matrix often 
includes the ores which occur in the veins, either diaseminatedi 
or in small massive portions, and this also sometimes bappei 
when the veins contain but little, or are altogether barreBt- 
The third of these collections, finally, contains a great num- 
ber of small, chiefly irregular veins of one formation, whose 
thickness still amounts to something, which so run through 
one another in all directions, that they cross in the most di- 
versified manner, seldom penetrating, but sometimes causing 
shifts. The spaces which such veins occupy in rock-masses are 
completely without determinable limits, and the whole pheno- 
menon is therefore specially remarkable, because it places in the 
Mt intimate connection the real and charuLCtet\ftl\ftN«w.a'*»\'i5a- 
lepreviously described so-termei atoclcweTks,MA-«?K« 



couBist of small veins (jangtrAmmem)^ bu<) coutribntes j 
rally to the aBc«irtu,inmi.'nt of tbo near aiid unintorrupted 
iieotion which Bubsists among Ihe whole scrioa of repoeitoiiei 
of useful minerals. 

As veins are not confined to a particular mountain-masa and 
its stnicturc, they may, as already stated, be contintied fron 
oni) muuntain-tnofls into another ; and, oB experience shews, nuj 
actually do so several times. It is at the same time remark- 
able, that, in the difTerent rocks through which they pass, the; 
not only exhibit a change of character and of thickness, bni 
likewise of the minerals they contain, so that they might \x 
regarded as different repositories in one mountain-maes from 
what they aru in another, were we not able to follow them froa 
the one into the other. But it must be added, that this ii 
not always the case, but that several veins are kuouii whid 
traverse different rock-massee, and that without undergoing the 
slightest change. There is another phenomenon coDiiected witli 
this subject which deserves especial attention in a search after 
veins. It consists in this, that veins often occur near the boon- 
dary between different mountain-masses, partly in such a 
ner that they only occur in one or the other of these luounttun- 
masses ; and partly in such a manner, that they pass from the 
oue into the other, and thus exhibit the appearances jast befon 
mentioned. There are several remarkable instances of this kind 
which are well known, and more might be discovered if the 
relations of superposition and of mountain-masses were bettar 
investigated and better understood. 

Changes in fein-siones and in neighbouring rocks. — Thwe 
are various important peculiarities of repositories of usefol 
minerals which have not hitherto been mentioned in this essay, 
and which may remain unconsidered in this place. Om 
of these, however, requires to bo shortly discussed, as it maj 
have an important influence on the discovery of such reposi- 
tories, and more especially of veins. This consista in tfie 
changes that the minerals, of which the vein masses are com- 
posed, and even the mountain-rocks in their vicinity, undergo. 

There are often found in veins, impressions oforystalaof mine- 
rals which no longer exist, in other minerals that still ooour in 
the original place of their production, There occur mil 



ooQverted into pulverulent substances, or, partly while retain- 
ing their peculiar form, into varieties of a different species ; 
and, lastly, minerals are met with, regarding which, from the 
circumstances under which they occur, wo must assunie that 
th(iy have been produced by the destruction of others. All 
these are proofs of the changes which have taken place in veins, 
.and, iu so far as regards the destruction, especially in the up- 
per portions. The outgoings, and even considerable portions 
of the upper regions of veins, are thus frequently so altered, 
that we are scarcely able to recognise them ; inasmuch as the 
outgoings, and not unfrequently the upper parts of veins, proba- 
bly originally of considerable breadth, being pressed together, 
and deprived more especially of their metallic contents, often ap- 
pear liS mere small, barren fissures, containing clay, or entirely 
empty. But, at the same time, the neighbouring rock has ge- 
nerally suffered considerable alterations, which often ostend 
3 sides of the veins for considerable distances into 
the hanging and lying sides, and clearly distinguish such a rock 
from the fresh one. These alterations of the rock are deno- 
minated weathering or decomposition, and are always regarded 
as a sign which betokens the approach to ore. These ap- 
pearances are particularly important in the search for vein-like 
repositories ; and, therefore, places in mountain -masses, which, 
without any particular cause, occur in a state of decomposi- 
tion, just so much the more deserve attention and minute in- 
vestigation ; because a mere barren, empty, or sterile fissure 
may be the outgoing of a vein, which may prove very rich, only 
when it reaches a certain, frequently a considerable depth, 
Hence it is necessary, in districts in which veins are already 
known, and have been mined, to investigate expressly their 
outgoings, and to study them well, in order that, with their 
assistance, we may be able to recognise other veins when they 
occur. Wo must not depend too much on the coloured and 
peculiar looking Sckweife ; for few veins are of such a nature 
that they appear with those Sckieeife at the surface of the rock. 
In bed- like repositories, these appearances occur less fi-equently, 
although even they are not entirely mthout examples of this 
kind. Their position, the mode of arrangement of their mine- 
and even the nature of these minerals, maY b& ^Wi cswur, 



of tliia (liflerenco. The iihcnomena which, according to wfatl 
hiw been fomiprly said, can be regarded as nothing elso 1« I 
original productions, muBt be well distinguished from thoet;! 
which are conHRi{u<>nceB of changes that have taken phiceii 
tile original condition of the repositories themselves and rf 
thoir RiincralB. To the former belong the more or leas considtt- 1 
able bode of a clayey nature, in which only here and there, eitfatt 
detached imperfectly-formed portions of tlie rock, or at least e( 
thoBtructureofthemountain-massesin which they occur, ean]ti 
recognised ; and there are vein-like repositories, pretty much of 
the same description, which seem to be tillod with, as it were, 
Boftcned and compreBsed fragments of the neighbouring rock,, 
and which are generally regarded aa such like upfillinga. Al- 
though the connection in which they stand with the ph«ii)-, 
mena already mentioned points to a different origin, we find,' 
almost exactly aa was there shewn, repositories of both kuid^ 
which consist chiefly of clayey materials, from which here andj 
there more compact masses have as it were been separated,] 
which are occasionally metalliferous, and sometimes, indeed' 
very rich. It is very easy to judge incorrectly regarding the) 
true nature of such formations, to regard them as mechaniew 
productions, and thus to be deterred from prosecuting theit! 
farther investigation ; and hence, also, these require a careful 
study. 

* . . * . * • I 

Surface relations of the district to be examiiud. — Since th^ 
operations directed to the search for valuable repositories d 
useful minerals can only he prosecuted on the surface of rocb^ 
that surface, in which such investigations are to be cjirried o^ 
becomes an important object of consideration ; and is even tf "' 
very object with which the whole business is to conuneni 
The general relations of the surface of mountain- groups I 
very easily made out. They are chiefly founded on the j 
tion and characters of the valleys and the elevations incladel 
between them. Most valleys, or at least the moat import 
ones, take their origin in the highest parts of the mountj 
gi'oups, frequently in the nunieroos ravines, and their dira | 
tion follows the declivity of the group, until an obstacle 
.eow, produced, either by the nature of the rock, ov-^faKa 



W structure of the mountain-masses and their positiuu, iinil which 
F does not allow them to proceed farther in that direction, 
^ or until a special relation occurs to cause a turning, by means 
* ' of which the previous IransKerae valley is converted into a 
iovgitadinalvalky,AXiA now the structure of the rock or moun- 
i-masses proceeds in a parallel manner, instead of inter- 
secting the valley as formerly. But every longitudinal valley 
floes not derive its origin from a transverse one. The longitudi- 
nal valleys, in which these transverse valleys open, that do not 
|£Eue at the foot of the mountain-group do not always, through- 
Out their whole course, retain the character peculiar to them, 
f running parallel to the structure of the mountain-masses, 
jbut sometimes again become transverse valleys ; and hence we 
Jinot conclude from the course of a valley as it occurs in one 
tract of country, as to its course in another, because, as has 
been shewn, that course is susceptible of change in some cases. 
[t will appear in another part of this treatise,* how far an ac- 
juaiiitance with the valleys can be made available in the 
learch for repositories of useful minerals. 
, Of the elevations, which, if not produced,' are yet separated 
jy the openings forming the valleys, the hit/h mountain-ridge is 
iie moat important. It determines not only, as the water shed, 
the chief stretch, but also the principal form of the whole moun- 

n-group, and besides, for the most part, affords a very good "j 
opportunity of forming an opinion of its structure. Itmust not J 
be expected that what has been previously termed the central ( 
s constitutes every where the high raomi tain-ridge, for this ■] 
Would only be the case if it could be assumed that the preeeii&«] 
ixternal form of the mountains had been the original one. W^ 
frequently find that the high mountain-ridge ia composed o 
slaty mountain- masse 8, while the granite makes its appearance 
in extensive mountain -matscs, ui the i-idges of one or some 
times of both declivities of the mountain-group. Nor docs the 
high mountain- ridge always include the greatest heights. The 
ridges of the lateral chains likewise afford an opportunity for 
useful observations, and they not unfrequently present espo- 
aurcs of those mount ain-massoe which are covered on the de- 



cliviticfl and in the valleys. Partioularlj- striking 
wliatever fonn they may possess, genpnillj- exhibit a comp 
tloii different from that of their vicinity, and az« tfaod 
worthy of notice ; and on the other hand, trough-sh&pedl 
luwa, basiniike widi'ningsof valloy.s oontnii^tioiia of valleji,! 
nmilar phi'iionieiia, are often serviceable in enabling h 
draw useful conclusions. In order to spprehend at one ^ 
the ueeessity of the accurate consideration of the oaiperfd 
rehitions of a mountainous tract, which is in the oouree at 
restigatioD for the discovery of useful minerals, we have « 
to reflect that the external form is founded on the intrai 
constitution of the district, and is the conseqacnoe of the ni 
form operation of a general cause. 

Most mountainous tracts possess so gieat an extent, thsts 
investigalion liko that before us can with difficulty be extended 
over tho whole at the same time, and hence, in most 
must be confined to a particular portion. We have not onlj 
to obtain a knowledge respecting this particular part as » 
g&rda all the feailires already mentioned, but also to inforn 
ourselves fully as to its relations to the whole, and to ascertm 
Bufficiently its position relatively to the high mouiitain-ridp 
and the extent it occupies of the mountain-ridges which pro 
ceed from it. It ia not only useful, but in many coses 
aary, to go over, with sufficient niiuuteiiess, the neighbourii 
ridges to a certain extent, and also the valleys belonging 
them, or by which they are separated from the particniu 
district under investigation, in order by this method, either 
through the means of already existing mining operations, on 
particularly good opportunity, to institute observations, to ob- 
tain indications, and to direct attention to objects, which, with- 
out it, might probably have been overlooked. It maybe renwric- 
ed generally, thatitis very advisable, before the commenoemMl 
of the actual examination of a particular district of 
tainous tract of country, to make ourselves as fully acqui 
as possible with the whole existing mining operatioDs» 
these reveal o ser/es of phenomena, regarding which weiJ 
even in the most fortunate cireumstancea, acquire a knowlec 
■ of only the first member, by the study of the t 




tions. It is superfluous, with a view to the preliniiuary infor- 
mation necessary for the investigation of a separate part of a 
mountainous tract, to go into greater detail, and it only re- 
mains for \is to mention shortly some particulars respecting the 
characters of such pieces of country as form the separating 
boundaries of different mountain-traots, at leas>t in their longi- 
tudinal limits. 

Characters of such pieces of country as form the boundaries of 
difererU Mountain-iraeis. — It is generally a diflicult matter to 
deiino with precision where a mountain-group ends and the 
bounding plains begin. The rooky masses which constitute the 
one and the others, often eeem to bo connected in such a man- 
ner, that even in their phenomena of superposition, no striking 
■or fixed determinahle distinction exists ; but on the contrary, 
the latter follow the former with almost the same fejitures of 
arrangement, although generally with a smaller inclination ; and 
the supei-ticial relations are so gradually changed, that, not- 
withstanding their great difference, they pass as it were imper- 
ceptibly into each other. Sometimes, however, these relations 
are quite of another description. There is not only an inter- 
ruption as it were in the sequence of the I'ocky masses, inas- 
much as there are certain masses awanting between those 
that are present, but there are likewise altered relations of 
superposition, of such a nature that the niountain-maeses of 
the plains which are uniformly arranged in respect to one 
another, appear in a certain discordant arrangement as re- 
gards the eipially uniformly arranged masses of the moun- 
tains, and the superficial relations are suddenly altered in 
such a manner, that soft low districts, only traversed by flat 
elevations, are contiguous to tracts which are precipitous and 
lofty, and not unfrequentiy include naked rocks, just as the sea 
borders on abruptly rising cliffs. But this determination of 
boundaries, as well as the more detailed account and explana- 
tion of the difference of the relations on the one and the other 
side of the limit, which perhaps is greater than at first sight 
appears, may reasonably be passed over here, as they only relate 
to a series of mountain-masses, viz., what are termed the se- 



cmnLirj' rocks (FBtzffeiirw* ), which, leaving aeiilo what can- 
not coDie into consideration on account of its constitution, con- 
si^ of a small number of very eli^tly different moaotain 
rocVe, and a knowledge of whose relatione of superposition can 
monMiver l>e ver}' easily acquired, in so far a^ it relates to tiie 
discovery of useful ojinerals. i 

The secondary rocks con^iEt of sandstones, limestones ^n- I 
eluding what are termed nmrle). gj-psum, and clay. The por- 
phyries, syi-niles, green^tODL-s, aniygdaloiils, basalts, and other 
rocks, which were formerly included among the seeonduy 
rocks, bnt are at present regarded hy most geognosts as fot- 
matioDS of a peculiar nature, are here excluded because thrav 
b little or nothing to be sought for in them. 

The st^uenoe of the varions beds constituting the so-termed 
rooks of iho secondary series has been enumerated with er- ' 
treme minuteness, and in order to discover in this sequence a 
universal regularity, it has been arranged in different forma- 
tions, whose examir.ation ajid thorough investigation form tlie 
most important business of ni6dem geognosy. There is, how- 
ever, certiiinly no gc-nend agreement upon llie subject ; and 
whole formations and rocks are referred bv some geognosts to 
tJiG eepoodary series, which by others are included in the tran- 
sition class. In order to reconcile other discrepancies, what 
are termed eqwtaUnts have been discovered or assumed ; but, 
as it would appear, this jdan has rather removed the objeet 
more from the eye than brought it nearer. 

The following is the real state of the matter. The seqnemw ] 
of the individual layers of the secondaiy rocks is constant, in ' 
ao f ar 3s one or other does not wedge out, or in so far as the 
rock in the course of its continuation does not become oon- 
verted into another, as is very ofteji the case with what are i 
termed primitive and transition rocks ; and they are novm' ' 
found, lather entirely or partially, much altered or reversed. 

* II ntiut not be supposed from this, thai t}ie sectind&iy rodis are ranfimed 
to ibe plains, and the iraiiEitioii and primitive rocks 1o the itctiul mooDtainaT 
ftltfaongli, wrtJunlj, Ihe fonner aecia more frequeotJj' in the lower 1im4« of 
eOvaOJ, add Uie Ulter in the higher; and it mast also not \x fot^Iteili Uial 
,^^ division of Diouataiii-m(u<b(% into primiUre. nsosition. and secondny 
"[■ i» quite arbiliwyi 



>'««■/ Organic Ri 
But this constancy is not univoraal, but ia coiilined to indivi- 
dual, often very extensive, basins, which separate the monn- 
tainous tracts from one another, and consist of those plains 
which extend between them ; and it sometimea also undergoes 
modifications even in these. It is possible that in neigh- 
bouring, or even in widely separated, basins, one kind of so- 
qnenee may prevail in the there formed mountain-rocks, but 
experience toadies ua, that, even in adjoining districts of thia 
kind, this aeijuence io more or less different ; and it will be 
found to present even greater differences in this respect as our 
knowledge of it becomes more ex.tendod, and when the eager- 
ness to find again in other tracts, what had been found in tho 
normal ones, shall have lost its influence on observations. This 
eagerness has produced a mode of reconciling the discrepancies, 
and of establishing a general agreement of formations, of which 
it ia necessary to say something in this place, because a re- 
gard to it, in the search for useful minerals, can be as useful 
on tho one hand, as it can be hurtful on tho other. I allude 
to the application of the I'emains of organic beings, i. e. petri- 
factions of the animal and vegetable kingdoms, to the deter- 
mination of formations, or generally of tho rocky masses, con- 
stituting the so-called secondary rocks. 

Estimate of the value of Petrifactiom or Foml Organic re- 
mains in the deiemiination of Mock-formation g. — The difficulty 
of determining the formations of the secondary series from 
purely geognostical characters or relatione, has introduced 
the necessity of taking petrifactions into consideration, in or- 
der to remove it. But the agreement of the relations of the 
rocks and of 8upeq)08ition, with the phenomena of the fossil 
remains of organic bodies, has, in many instances, been found 
to be so slight, and so many important contradictions be- 
tween the two have been signalised, that conclusions have 
thenee* been deduced respecting the deceptive nature of mioe- 
ralogical and geognostical characters (not their deficiency and 
imperfection) ; and at last, in such detenninations, (he nature 
of the rook, and the position of the masses, have been entirely 
thrown aside, and recourse has been had solely to petrifactioiM 
and the field of geognosy has thus been entirely forsaken. 

^^^^^V * Bulletin de la Society Ocalogique de ¥iutce. 
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rious extraordiuary results have thus been produced, of which, 
however, it is not necessary to quote any hcrt>. For it requires 
no examples to show, that this is not the true use which geo- 
gnosy should have made of the undoubtedly extremely reniark- 
able phenomena of tlie occurrence of petrifactions in different 
mountain-rocks. 

The following inoontestible propositions, which ought never 
to be left out of view, will render apparent the uncertainty, 
perhaps the impossibility, of determining formations by mean« 
of remains of organic beings, even supposing that the idea of 
formations were applicable. 

1. The existence or the presence of remains of organic bodies 
does not belong to the essential characters of mountain-masses ; 
and it is only from guc/i. that formations or systematic determina- 
tions can be deduced, if these are to possess a ncteniific talue, and 
to afford asafe application. The .determination of a luountain- 
masB remains the same, so long us that uiountain-^nasa is not 
altered in respect to the nature of its rock and of its relations 
of superposition, whether it should contain petrifactions or 
not. 

2. The species of the lower classes of animals are not yet 
determined in such a satisfactory manner as to enable us, at 
least in most oases, to be assured, that varieties of one and the 
same species, which are perceptibly, but not specifically, diffe- 
rent, are not regarded as distinct species, perhaps as distinct 
genera. This remark is more particularly applicable to fossil 
remains, because, in them, several of the characters are lost 
which lead to the detenni nation of living beings. In animala 
provided with shells, of whose remains the most important.uae 
is made, there are only separate portions, particularly the o<f- 
verings, which are found fosbil ; and it has been observed, that 
very different beings of this kind inhabit entirely similar shells, 
just as some plants of different species or genera have perfectly 
similar leaves. Moreover, some possessors of extensive collec- 
tions of recent and fossil shells have expected, according to 
their own confession, that the number of species woidd be mul- 
tiplied in proportion as their collections were increased ; but 
they have found that the reverse was the case, for many of the 
■ipecies have turned out to be varieties of one and the same 

tecies, and henoe have been, as it were, blended togethi 
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e unaWe to jmige at what | 



t this blend- 



t present. ' 

g together will cease ; and hence it follows, i 
speciea, between which no passages take place, are not yet M- I 
oertained. Hut when the tncde of determination is not yet tati»^ i 
faetorily »ettled in a science [natural hietory, to trhich palieontolo^ 
belongt), no determination*, if they are to he deemed gatisfactory, 
ouffkt to be founded upon it in another science (that of geognofni 
which taiee natural history for granted, without belonyinei to it). 
fe 3, The age of the fossils can only be ascertained trom the 
B 1^ of the mountain- masses in which they are found ; and that, 
V supposing that a proper idea be formed of the subject, can only 
■ be determined from the relations of su[>orpoeition of the raoun- 
B tain-masses.* But when the relations of superposition of a 
mountain-mass are sufficiently known (the nature of the rook 
gives rise to fewer difficulties), no other assistance is requisite 
for the determination of its age, that is of the formation to 
which it belongs, provided the idea of a formation actually be 
a reality, which is here supposed and assumed, because tbO'l 
present place is not suitable for entering more deeply into th» J 
mbjeot. 

The result of these observations is, that, in the search foE J 
repositories of useful minerals, we must not trust to determt«J 
tations of this kind, viz. to determinations of certain form 
tiona of secondary rocks by means of their petrifactions. 
lall, in another place, speak further of the proper and legits 

e of petrifactions in this occupation. 
In order to prosecute successfully the search for valuabi 
ining repositories in secondary rocks, it is not enough to faM 
K^Well acquainted with the difterent members of the series reoojq 

lOised by geognosts, and to explore them when they arc presa 
' fej a district ; but we must investigate each separate bed, a 
individual rocky ma.ss, to whatever formation we may b 
olined to refer it, and must endeavour to discover the aequeiM 



* Another mode of procedure for arcomplisliing the determination of tl 
[ xelative ago of petrifactioaB, and bj means of it, of formations of rocks, th| 
' nomel?, by observing the relations of the remains of still living s 
I thoao of the estinet, although it may posEess value in epectilative geoU 

le into eonsideration in an occupalion where we mnBt lelf (il 
B.'iect observation alone. 



of all in the tract under consideration. We must, at the same 
time, just as in the oaae of primitive and transition-rocks; by 
no means aaaume tlie universal, regular, bed-like form, although 
it oocurs more frequently here than iu these rocks ; and we 
must not regard tabular division aa actual stratification, al- 
though it is the so-termed secondary rocks iu which actual 
stratification presents itself, with all its characteristie features. 
It is well known regarding gypsum, that it frequently occurs 
in amorphous irregular masses, but limestone and sandstone, 
likewise, are met with in that manner ; and we must th«refore 
attend particularly to this point, because the eontraetioos or 
oorapressione, standing in connection with such widenings or 
enlargements of size, often go to such an extent, tliat the one 
or the other rocky mass disappears, at least for certain distances, 
and does not make its appearance where it would be expected, 
in the natural order of succession of strata. It is self-evident 
how important this feature is, in the preparation of sections of 
sucli a district. 

On the Beiidings and Oontortiom of Strata.— knoiher sub- 
ject worthy of attention is that of the frequent bendiuga and 
contortions, partly of the real strata, partly of the mere con- 
cretionary portions, from which arise saddles, troughs, and 
some other similar phenomena, and the position more or 
less approaching to the perpendicular of the already men^ 
tioned tabular divisions, with which it has even been at- 
tempted to place in connection, by means of elevations and 
tiltings, the invertion of the usual order of certain moun- 
tain-masses, If it be desired to know in reality the nature 
of such phenomena, it is necessary for the observer to be 
without prejudice, and without bias to a particular theory, 
still not superficial, or inclbied to suppose that he sees through 
the thing at the first glance, but, on the contrary, it is neces- 
sary for him to investigate the matter from the foundation, 
and witliout regard for the expenditure of a certain amount 
of time ; for, wheu one single such relation is quite thoroughly 
understood (which is not so frequently the case as is believ- 
ed), it may not only be the cause of an important saving of 
time, but also the source of important discoveries. Should 
aueh phenomena depend merely on distinct concretions, we hare 



aJread; wen that tho tabular masses arc united with no fonn 
and with no position and direction, and their alternation oiuinot^ 
L Barpriso us, how often soever it may occur ; the only tliiiigi; 
^lioweTer, which ia to be attended to, is, that wo do not loat< 
^Llhe thread of the connection. Should they depend on etratti 
^bbuition, it is easy to determiuo from tho niituro of the nek 
^Btrfaether it be of erystalluie or merely mechanical formatioD, 
" and from other circumstances, if tlie etrata are in their ori|^^ 
na! position, or if they are in an altered position, as aotualljv 
Beeins to take place occasionally in the aeeonilary rooks undcra 
_,eertain circumstances; and we thereby obtain, not unfrequeatlM 
1 opportunity of accounting naturally and eatisfaotorily foM 
|Och phenomena, from the acoompanying cirouuistancos. BuH 
Aiould there, in fact, be an inversion of the order of tho roo)^ 
piassee, as some writers at least assert to have noticed, thflffi 
e have a proof, if it bo general, of what has been stated abovflJ 
ihat we cannot expect to tind the rocky masses, in refereoow 
to their mineral composition and ordur, in one of the apqcifiecH 
hosins, precisely the same as they occur in the other ; ehoulcT 
it, however, be only partial, then tho undefined order and re- 
petition of the alternation, tho wedging out of some, and tho 
change of rock of other beds, arc important grounds of explana- 
tion, which must previously be well applied ere it bo resolved 
to suppose and assume an event which harmonises hut little 
with the peaceful course of nature. This seems to bo the pro- 
per place to quote a passage from Dolius,* in which that aoiiod' 
and experienced miner remarks, " I must hero remind my read' 
era that great care must bo taken not to draw general rulM 
e single observation respecting metalliferous rocks, be- 
K^use the contrary ia often met with in other countries and, 
Jier metalliferous rocks. I must also caution them still more 
o beware of framing speculative ideas, and thus, by this tv 
itricting the operations of nature ; for, on the contr 
'necessary here to lay a foundation of varied obsorvf 
only then to form an opinion as to how it may bt 
that nature may have operated." 

* Second edition, part lal, paga SS, 
■ V«L. XXX. NO. UX.— JAKUART 1$41. 
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Trap />j/Aes.— Another circumstance which deserves atten- 
tion 18, that rocky masses, which, in other respects liu in regu- 
lar beds, under no unusual inclination, and in regular sequence 
over and under one another, are bounded by vertical or more 
or less inclined planes, so that their strata, or the tabular masses 
into which they are separated, meet with their heads, aa it is 
generally expressed. This phenomenon is explained, and with ■ 
greater appearance of probability than in the so-callod primi- 
tive and transition rocks, by means of great dislocations ; and 
the proof of the correctness of this explanation is found in this, 
that, at the boundary, a substance is met vrith different from the 
rocks of both the mountain- masses, and which, from its form and 
other characters, has the aspect of having been formed in a 
fissure which had been produced after the existence of these 
masses, and which had been opened previous to the appearance 
of the separating mass. Greenstones and basalts more espe- 
cially, but likewise rocks which are regarded aa of mechanical 
origin, occupy these fissures. However haaty it would be to 
reject this explanation, yet, on the other hand, it must like- 
wise be remarked, that there are instances of this kind in which 
there is no rock present, separating the rocky masses at their 
meeting, and even no fissure or distinct cone ret ion- surface, but : 
in which the two masses actually are in direct contact, ajre 
firmly united with each other, and even bo pass into each other, 
and become mutually confounded, that we are not able to 
assign a fixed boundary between them ; and that appearances 
present themselves which are less for than against this expla- 
nation. In the neighbourhood of Newcastle, it has been ob- 
served, that some of the basalt or greenstone veius (whin- 
dykes), notwithstanding their thickness (amounting to as much 
as seven fathoms), do not traverse the beds of coal with which 
they come in contact ; and Mr Buddie, one of the most intelli- 
gent of the engineers of the coal-mines, remarks, that these 
and other facts are to be regarded as exceptions from the gene- I 
rally received opinion, " that the whin-dykes are formed by 1 
the eruption of basalt from fis-aures, and that they descend to , 
an unascertained depth." " It is also doubtful,'' he adds, " if 'i 
the basaltic dykes which traverse the coal-fields of Newcastle I 



Newcastle I 



: through tho strata in unbroken &ii<l cotitiiiuous Hues."* 
Jf we were not more conoomed here with the iise of these phe- 
□onieoa in the discover}- of valuable minerals thaa with their 
explanation, we shoidd express the opinion that that explana- 
tion which comprehends all these facts, and hence is the most 
Ijgenerallf applicable, is also the niost natural and moat aooep- 
table. 
CawtioR in re^rd to Shi/iii. — Another phenomenon would 
peem to have been confounded with what we have been describ- 
ing. It has been found that different rocky masses, often of 
very considerable size, meet together ui the direction of their 
strike, without our having an opportunity of ascertaining the 
exact boundary, and the conclusion has thence been also de- 
duced, that there exists a shift of immense extent. An ac- 
<]uaintance with the boundary or junction would have taught 
the observer that there is no shift, but, on the contrary, that 

»tbe usual relations of superposition, accompanied by tranai- 
tiona, or other previously mentioned appearances, present them^ 
aelves. 

As the secondary rocks incluile districts which are bounded 
by two, or perhaps by several mountainous tracts, and as theiP' 
relations of superposition, especially when they are not modi- 
fied by particular relations of structure, or the latter taken for 
the former, depend upon their fundamental rock, it hence fol- 
lows, that, towards the base of the mountains, they possess a 
more inclined place or position, and their outgoings appear 
more frequently at the surface than in the interior of the space 
they occupy, where their position approaches more nearly the 
I 'liorizontal, and where sections ate only to be expected in con- 

" Ah the whin-djko, previously described, does not pass througli the 
Baumant coal-seam, Mr Buddie, flroHi whojn the piirticulara are derived, 
uGiders that this imd other facts shew it to be an exception to the gene- 
fcntCy received opinion, that whin-dykes have been formod by the basalt in a 

e of fusion, having always been forced upwards through the fissures ii 
K'the sUstific&tioD from below, and that they extend to an indefinite d 
>ltisalsa doubtful wbcther those baBaltio flssures which o 
Ipaita of the Newcastle uoal-fleld mn through the strata ii 
■ .And continuous lines." Vide tbe history and description of Fol 
I :p. ISG. Passage from the TroDsactiona of tbe Natural Historj 
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sequence of particular circumstances. However, this ia not 
universftlly the case. But in cases where it is, piich places, viz. 
at the edges of the basin, are the best suited for the investiga- 
tion of these rocks, and for determining their succeaaion in the 
basin. At the same time, the eniineneea and tho hollows 

t constituting the valleys are not to bo neglected, although both 
in such tracts are generally less important in throwing light 

I on the subject, than in actual mountainous districts. 

[ Case in wkid Fossil Orffanic Eemains mat/ be used for 

' amstinff in the deteifnination of formations. — It ia quite a na- 
tural consequence of the constitution of the so-termed se- 
condary series, and of their mode of superposition, that tho 
thread of connection is easily lost, by means of which we 
can hope to attain a true knowledge and correct apprehen- 
sion respecting them ; for, in respect to their rocks, they con- 
tain but little variety, as they chiefly consist of limestones, in- 
cluding delomite, and of sandatonea ; and they frequently oc- 
cupy a horizontal position, and one of their rocky masses covera 
the others for ao great an extent that we can see nothing of 
them, and can ascertain nothing respecting them by direct 
observation, and are even unable to form a correct opinion of 
the overlying rock, because, very often, this can only be done 

I by means of the underlying strata. It ia in such circumstances 
that, among other auxiliaries, which cannot often bo applied 

I without some hesitation, petrifactions may be of the ut- 
most service ; and it is hence indispensably necessary to ob- 
serve them with all care. But this is the only use which 

' gepgnoay can or ought to make of these remains of organic 
beings for tho detonnination, or in fact for the recognition, 
in one and the same basin, of a rocky mass which had been 
already determined; although these rcmaina aro likewise of 
great importance in other scientific respects, which cannot 
here be taken into consideration. For example, if we ob- 
serve a certain masa of limestone in its succession below, 
between, or above other rocky masses, and properly deter- 
mine its relations of superposition ; and if, in the same lime- 
stotje, we find certain petrifactions which are peculiar to it, 
and are generally termed characteriitic ; and if, in the 
, we find a limestone, whose underlying and overly] 



Tlyj^^J 



rata caiinnt bo ascertained, but discover in it the t 

ills, or at least the characteristic ones, wbioh had been met_ 

1 in the other, we may thence conclude, with tolerable 

intj, that it is the same limestone, and assume that it oci 

sanio order in which it was obseri'od at the first poin 

8 procedure is certainly, in all points of view, of great n& 

; but, as the accurate Deliua says, we must beware, or s 

every precaution, — that i?, examine the relationa 4 

iperpositioD with ample detail, — ere we assume that a 1 

le, which has been observed in one basin, is identical (in i 
ological sense) with another which has been found in aplai 

B remote from it, that is, which is separated by who^H 
roups of mountains ; for in this way many determinatioi 
liave been made which are not only uncertain, but are, in p 
plainly incorrect. The method of determining rocky maea 
by their fossil remains possesses, it is true, two advanta^ 
■ ■^bich recommend it to a preference as compared with the Ii 
^HWriouB investigation of the pbonomonii of superposition. Tly 
^£&»t ia its great convenience ^ for at present many formatioi 
are actually determined in the study.* The other is the atgi 
pearance of learning which it carries along with it, in whw 
jilace, however, owing to the recognition and employment ( 
ihe connection which prevails amongthe sciences, there is ofte^ 
feund an illogical mixture of them. But it k to bo expected 
that those to whom is assigned and intrusted the import 
md serious business of searching for valuable repositories 4 
iseful minerals, will not sacrifice the success of their task eitheg 
n that convenience or to that semblance. 

TJufiA Minerals found in Secondary Rocks. — The useful min^ 
rals which may be expected in the so-termed secondary r 
ire, with the exception of a few which seem to bo confined t 
Isolated points, coal, rocli-salt, ironstone, Icad-glauce, calamiad 
ited some copper-ores ; and the repositories in which they <y 
ire chiefly in the form of beds. 

The true coal-formation is easily recognised by its compoBi 
^on, and other characters. It contams the best and most pn 
Inotive coals ; but these are not always present where the (.' | 
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formation exists. On the contrary, coal occurs in limestones, 
in sfuidstoiice, and in some other rocks, and even in beds of 
clay, eand, and loam, or covered by these, by basalt, and simi- 
lar mineral matters ; and all the coals that are found under 
these diversified circumstances are not of the sanie nature and 
(quality. Beds of coal make their presence more readily known 
than beds of other useful minerals, by their outcrop ; but still, 
it ia seldom the case that their true nature is there exhibited ; 
and it cannot, therefore, be ascertained at such points. 

Rock-salt occurs in irregular masses, which are surrounded 
by limestone ; but it likewise forms beds, generally of great 
extent, and irregular masses, in several other rocks, to which 
different ages are assigned, especially in sandstones and the 
newer hmestonea. Owing to its easy solubility, it is seldom 
seen on the surface of rocks ; but, where it does so occur, it 
presents itself in whole rocks, which, in their interior, possess 
their natural characters, but on the surface have lost more or 
leas by being dissolved, but have not otherwise sustained any 
important change. The rock of which the gi-eater part of the 
mass of the irregular repository included in the limestone con- 
sists (/>«» Haselgebirge), is often exposed in the form of clay, 
mixed vrith gypsum, &c., but under these circumstances it does 
not always contain salt, which has either disappeared by soln- - 
tioa, or has not originally been present ; for, as the coal-for- 
mation is not unftequently found without coal, the saliferoue 
strata often occur without salt. The presence of rock-salt is 
sometimes made known by the salt springs which originate 
from it, and these are worthy of attention, not only on that 
account, but also because they themselves often form a subject 
of investigation. 

The ironstones which occur in the rocks now under consi- 
deration are chiefly brown and clay ironstones, including un- 
der the latter the lenticular clay iron-ore, and the pea iron- 
ore, none of which are confined to any particular rock, except 
the pea iron-ore and the common clay iron-ore (an impure 
variety of sparry iron, mixed with clay), of which the former 
is generally found in cavities in limestone, and the latter gene- 
rally in the coal-strata. Most of these ironstones betray their 



nresence by their coloaring properties, and their discovery jj 
lot attended with great difficulties. 

Lead-glance and calamine are chiefly found in ooe and t 

me kind of repositories in limestone ; and, of the occurreno< 
t copper-ores in the secondary rocks, the cupper-&Iate of Tba| 
iogia and Mansfeld is the most remarkable and the most i] 

resting example. 

In tliis short summary of the secondary rocks in relation t^| 
t^ieir repositories of useful minerals, I must, in conclusion, add 
the remark, that these rooks enter, for considerable dist;inces, 
the valleys of the primitive and transition rocks, which extend, 
io the plains, and that rocks of the same kind not unfrequen) 
hVCCut in places which are not in actual connection with t 
plains. Such places, as well as the generally wide valleys, 

i this respect to be viewed as small plains, or isolated grou|i 
iof secondary rocks, whose small dimensions facilitate exceec 
iogly the search for repositories of useful minerals ; : 
jrrhich requires no particidar directions. 

It is not necessary to treat particularly in this place of t 
llluvial and tertiary formations, because those of them whicl 
gappear as sohd racks are to be treated and investigated lilu 
llie secondary series, and those which occur as loose incohw 
rent masses are at the surface, and therefore i-equire no pai 
Ocular preparation for their discovery. 



On the Electricity and Explosive Force of Steam, and on iM 
Economy of the Ilat-blaH Furnace. By Henhy Mbiklh 
Esq. Communicated by the Author. 

Much curiosity has lately been excited by the electrtoa 
^enomenou observed in the condensation of the steam whi 
iscaped from a high-pressure boiler at Cramlington CoUiei 
ear Newcastle, and which was briefly this ; The engine-mai 
'hen happening to be standing where the steam, issuing from 
aleaky joint, was condensing into a cloud about his legs, put 1 
Xiand to the lever of the safety-valve, and instantly experien 

a electrical shock. Scientific men, on examining thtsphen 
non,a$ detailed in the PA ilosop/tical Magazine for finvemh 



found the electricity so evolved to be positive ; but it is curiojia 
to observe bow iuaccurately in otber respects they have ex. 
pressed themselves regai-ding the phenomenon, tailing it " the 
rapid production of electricity which appears to accompany 
the generation of steam," " the evolution of electricity by va- 
porization," and " the evolution of electricity during the con- 
version of water into vapour ;" whereas the electricity was 
evidently evolved by a process just the very reverse, viz. by 
the sudden change of transparent steam into water ; for a cloud 
Just consists of minute drops of water. The novelty in thia 
case seems, after all, to consist chiefly in the intensity of the 
electricity ; for the evolution of positive electricity, when trana- 
parent aqueous vapour suddenly assumes the form of a cloud, 

. had been so often observed before as to leave little doubt that 
it will be found to iiold universally when once adequate means 
have been devised for detecting it ; and conversely, that steam, 
instead of evolving electricity at its formation, must then ab- 
SOTb it as a necessary and constituent ingredient. Dr Faraday 
thinks the case observed at the Cramlington colliery " brings 
lis much neai-er to the electrical phenomena of volcanos, wa- 
ter-spouts, and thunder-storms than before ;" hut not nearer, - 
I presume, than Mr Espy's new theory (which, as noticed in 
the last number of this Journal, I had published neai- a dozen 
years ago) "does; because it just refers these phenomena to 
the evolution of electricity hy the sudden condensation of 
aqueous vapour. 

Water reqiures a higher temperature to make it boil in a 
glass vessel than in one of metal, and in the former, too, it 
boils more violently, probably because the glass, being a bad 
conductor, cannot so well supply the electricity for the forma- ' 
tion of steam. When, therefore, the lower part of a steam- 
boiler becomes inerusted with a bad conductor of electricity, 
the temperature may he raised till the water boil so violently, 
especially under the feeble pressure of the imperfectly formed 
eteam, as to reach the upper parts of the boiler, which, hav- 
ing little or no incrustation, may then supply the electricity 

• so suddenly to the water and steam already at a high tempe- 
rature, as to increase the force of the steam to a degree which 

. occasions a violent explosion before there is timeior the s: 



e safety J 



f Bucklanil'a Address. 



57 I 



( 



Talve being acted on, or giviDg sufficient vent foi- the steam^ 
But this I uiily meDtioii as one of the various causes tu whici 
explosions may be aseribed, 

Since air, whilst it expands by having its temperature raise^ 
tinder a constant pressure, absorbs a considerable portion < 
latent heat, and still more if tlie pressure be decreasing, it pro 
bably also at same time, like steam, absorbs a corresponding 
portion of electricity. Now, I presume it is on this princip] 
that we ore to Seek for an explanation of the economy of t 
liut-blast furnace. When cold and compressed air is forcib) 
injected into the fire, the fuel and bricks, being genere 
bad conductors of electricity, cannot supply it with suffioiei 
promptitude or quantity both for the expansion of the t 
and for the fonnation of the gaseous products of the combol 
tion. Hence, the process proceeds more languidly than wh^ 
the air has been previously heated, and supplied with a ccd 
responding share of electricity. 

Address to the Geological Society, delivered at the Atmiversafy 
on Ike 2\st of February 1840. By the Rev. Professor Buck^ 
LAKD, D. D., F. R, S., Corresponding Member of the Insti- 
tute of France, President of the Society.* 



'-: Dsvoaian Sytlem. — In the 'Home Departmeut of Posiiiye Qeolog'ii', the 
BtoHt strikuig ciicuiDStiLncc has been aa annouti cement by Professor Sedg- 
^ck and Mr Murcliison of the couclasion to which they were led by Mr 
Lonsdalc'a suggestion in Drcembi'r 18117, founded oji tlio intermediate 
ehaiscter of the fossils in the Flj'moiitli and Torbay limestone, — that the 
greater part of the alate-rocks of the south of Devon nnd of Cornwall be- 
long to the old red sandstone-fomiation. 

The order of the observations which Imve led to this iuiporlant result, 
is nearly na follows : — 

In a paper read at Cambridge, during the n-iiiter of 1836-37, Profe-ssor 
Sedgwick considered the fogsilifcrous slates on both sides t' 
be of the same formation, and coeval, or nearly so, will 
.rocks thai lie between the slates of South Devon. 

In 183G and 1837 also,+ Messrs Sedgwict apd Miird 

• The bioerapiiioal |>art of the Adcli 
the present uamtier of the Jounml.— r.dit. 

t In August lK)6,)itttie Meeting of the British Mt-u 
a paper rend before the Ueulngieol Society, M>j '" ' '' 
the GoolugicnJ Ti-ttiisBctinnn. Second Seriea, 




[iBiiGfcr tbe culmifecouB or anthracitic sbule and grits (BbiUot and Dun- 
stone) of North Devon to the carboaifurous system j wilbdruwing' them 
from tlie greywBcke in irliich tliej bad before been included, and thus 
assigning; a mucli more recent date than heretofore to tie strata which 
occupy nearly one-third part of tbe map of Devooebire. 

But the rtlntions of tbe elutea and limestones of South Devon still re- 
mained to be determined ; the mineral characters of the former being dif- 
ferent from those of the old red sandstone beneath the carlMiniferouB group 
in many putts of South Wales and in Herefordshire, while tbe true posi- 
tion of tbe limestonea (e. g. those of Pljinouth, Torbay, and Newton 
BtisbcU) iiu3 doubtful. At this period (1837), the fossils of this dis- 
trict were examined by Mr Lonsdale and Mr Sowerby, to whom the 
organic remains both of the carboniferous and Silurian systems wete 
familiar. It nas soon perceived, that, while some of tlic South Devonshire 
fossils approached to those of tbe c:atboniferouB strata, and others to those 
of Siluria, there were still many species wbicb couid not be nssigned to 
either system ; tbe whole, taken together, exhibiting a peculiar and inter- 
mediata palfcontological character. Mr Lonsdale therefore suggested, that 
the difficulties which had perplexed this inquiry could be removed by re- 
garding the limestones of South Devon as subordinate to skty rocks, whicli 
represent tbe old red sandstones of Hereford, Wales, Scotland, and Iie- 
Iftod, — their true place in the series of Devonshire being intermediate be- 
tween tlie culmiferous basin of North DcvoUj and tlie Silurian atmta, — if 
the latter exist in that county. 

The valiic of tbia suggestion was not at first appreciated ; but after the 
lapse of more than a j'ear, Mr Lonsdale's views were adopted (March 
1839) by Messrs Sedgwick and Murchison,'' wlio soon aftetwiirds applied 
this new arrangement not only to the groups of Devonsliiro originallyun- 
der review, hut, with a boldness wbicb does credit to their sagacity, ex- 
tended it to the wliole of the slaty and calciferous strata of Cornwalt, tUl 
then known only as grey wacke, clay-slate, or killas ; assigning to tlioae 
strata, likewise, tbe date of the old red sandstone, nod resting this deteis- 
mination entirely on the character of the fossils. This change — the great- 
est ever made at one time in the classification of our English formations 
— was announced in a memoir road before the Geological Society in April 

• It is to be observed here, that Jlr Murcliison, having previously shewn that 
the tiHsile of the Silurian era are distinct from those of the cBrboniferoui period, 
had obo pointed out " tbe vast occtiiuulationa" (in which few foBsils had at that 
time been diccovei-ed) " (hen known to eepnmte the two BjBtema." He mentlimi 
espeeially, that " tbefisliei of the old rod aaudBtcne— snlireij distinct as torona- 
and species— are as unlike those of tbe Silurian system, as they are to those of the 
overlying carboniferous system ;" adding, " that he has no doubt, olUiough at pre- 
sent unprovided with geological links to cooucct the whole series, that such prooft 
will be hereafter discovered, and that wc shall tbec see in them as perfect evidense 
of ■ transition between Lhe old red sandstone and carboniferous rocks, as we now 
trace from the Cambrian, through tbe ISilurian, into tlie old red systeio."— Sea 
Siiilem, p. S8B, line ES, *( §ti[. 



Uevonian Syttem. 
^1839 ; the authors tlieii also proposiog for the whole aeries (including both 
d red sandstones of Hcrafordshiie, and the fossiliferous slates and 
limestonea of Houth Devon and Cornirall) the new name of " the Dfltw- 
niaa tgttem" and expressing theii belief that many of the groups hitherto 
called grejTTacko, in other parts of the British Islands and on the Conti- 
neot, would ere long be referred to the same geological epoch. 

The proposed alteration, therefore, nill terminate the perplexity hitherto 

arising from the circumslancc that the old red sandstone of Wcmor has 

:ntly confounded with the new red sandstone formation of Eng- 

Ush geologists. It also explains the cause of the EDgltsli old red a 

. stone having been rarely recognised on the Continent : — for if the Devt 

nian slates afford the normal type of this formation, whilst the marly ss 

)nglomcratea of Herefordshire are abnormal e:<ccptions in i1 
ison why their slaty Continental equivalents, like the greaM 
I part of the South Devon slates, have been referred to the undivided We* 
leriau formatioo of greywaekc, 

Mr Ansten, in a eommanication relating to the structure of the at 

of Devon, has identified the calcareous slate and limestone of the south <|| 

Cornwall with the limestones of this district, and considers that of Tor 

bay among the newest deposits iti the latter aeries. 

I The Rev. D. Williams also has communicated two papers n 

these disputed rocks, which he refers to the transition or greywacke a; 
tem, and endeavours to shtw that the strata of Devonshire can be d 
tinguished into certain groups by their lithological chninctera. 

Mr De la Dcche, in his map of Devon am! Cornwall, published ii 
haa adopted divisions of the strata similar to those of Professor Scdgw: 
and Mr IVlurchison as to their order of sequence ; applying, provisional 
to the culmiferous rocks the name of Carbonaceous series, 
vonian and Cornish slates the appellation of Qrcjwadte. 

Wc know also, on the authority of Mr De la Beche, that tin-mines 
worked in carbonaceouE rocks at Owlescomb, near Ashburton, on the 
ride of the Dartmoor granite, and on its west side at Wheal Jewel, i 
Tavistock. He further informs us that one of the rielicst tin-mines i 
worked in Cornwall, namely the Cliarlestown mine, cast of St Austle, is 
in "a fossiliferons rock containing encrinitea and corals, and that the same 
corals occur also near tin-mines at 8t Just ; and in the neighbourhood o 
Uskeard the Rev. D. Williams has found slates which cor' 
impressions dipping under other slates which a 
tin and copper. 

From tliese new (kcts, we learn that the klilas and 
Cornwall and the south of Devon do not possess tlie I 
has till lately been imputed to them ; and that tin nn 
and silver have long been known to da, not ontv Ir 
. ,twn organic remains, but even in the coal-fi.iuL'. 
Boon after tlie publication of tJie v. 

^mDs^hanjre wa* njiplicd br 
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portion of bis geological map of IreliLud. In a puper that BccompiLiiiid 
the pTescDta,tion of this map to us on 22d of Wny last, he Etstes tbat he has 
now colouredj as old red asndstono and carboniferous limestone, exten- 
sive districts of tlie counties of Kerfj, Corfe, and Waterfocd, previously 
considered of liigbet antiquity; imputing bis former erroneous opinion 
to the idcntitj in lithological cliaractet of the sliules and grits of the old 
red sandstone and carboniferous systems, with the older rocks in the 

Mr Grifiilbs has also demonstrated by sections the uuconformaUe po- 
sition of the ciirboniferous and old red sandfitone-foraiations, which dvm- 
lie older and more highly inclined slatea in the counties of Kerry, Coik, 
Waterford, and Weiford. 

Mr Charles William Hamilton has likewise adopted similar changes; 
and believes that the slutos which occupy a. large space between the 
Moume Mountains and Dublin arc equivalent to those near' Cork, which 
he now trausf<;rs to the old red sandstone. 

Mr Oreenough, in the new edition of bis map of England, represents 
nearly the same boundaries and order of succession in Devon and Corn-' 
wall as we find in the maps of Mr Dc la Becbe and Messrs Sedgwick and 
Murebisoo ; but in his memoir connected with the map, adopting the 
name of C&rboruiccouii serien for the culmifcrous rocks, he substitutes that 
of Upper killas for the Devonian system of Sedgwick and Murcbissn (in.- 
cluding under tbat term the old red sandstone of Hereford shire^ and 
jAtvxr killar for the slates inferior to the Silurian system, which they h&ve 
termed Cambrian. 

Mr Oreenough, in his memoir, also shews by quotations from Dr Mac- 
Onllooh, that the undisputed old ted sandstone of the north of Scotland 
exhibits, at intervals, the same great changes of mineral character that 
DCCUT in the strata intermediate between the carbonaceous and Bilurian 
systems in the west of England and on the borders of Wales ; and justly 
infers the inadequacy of any one term to chitracterize formations which 
vary so much in lithological composition, that at one place they present 
the condition of a fine-grained silky slate, at another of sandstone, and 
at a third that of coarse gravel and conglomerate rock. 
■ Thus, with respect to the slate-rocks of Devon, Cornwall, and Wales, 
the difficulties are reduced to those of an unsettled nomenclature ; whilst 
nearly all parties are in unison as to the fundamental fact of referring the 
slates of South Devon and Cornwall to the epoch of the old red sand- 
stone-formation. The term greywacke, however, I rejoice to think, will " 
not be condemned to the extupation which has been threatened from the 
nomenclature of geology ; it may still ictuin ha place as a generic appel- 
lative, comprehending the entire transition- series of the school of Frey- 
berg, and diviBible into three great subordinate formations ; — Liie Devo- 
nian system of Sedgwick and Murcbison being equivalent to the upper 
greywaeke, the Silurian to the middle greywacke, and the Cambtian sys- 
i tem to the lower. , _^ 
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W In ttiis tbreefuld distribution ot the vaat scries of stmta viUich liavi^H 
XiHierti) been indiscrimiGately deaigDated hj tbe coiunion tcm Er'^J^BckOJ^H 
nre are, as it were, extending tlie progressive operations of a general io^H 
doEure act over tlie great common field of geology ; nc propose a div^^H 
lion, founded on measurements, surreys, and tlie study of orgnnic n^H 
naios, analogous to that of the secondary strata, from tlie clialk dowlH^H 
Bhuds to the coal- formation, established by William Smith, and to tb^^| 
H^ralions of ihe on oc-un divided territory of the great tertiary syatein^^l 
ffffected by Cuvier and Brongniart, Desnoyecs, Lyell, and Dcshayes. ^^t 
I To the uninitiated in geology, rectifications in tlie distribution of stnti^H 
upon so large a scale may sccni calculated to shake confidence in all ttlll^H 
Bonclusions of our science; but a contrary inference will be drawn U^^| 
tliOBc who know that these corrections have never been applied to coa^^| 
elusions established on the sure foundation of organic remains, but t<^H 
those rocks only of which the armngemetit hnd been founded OD the UB^^J 
certain character of mineral composition. ^^M 

Coai- Formation, — The Society has received from Professor Ansted i^H 
iper on the carboniferDus and transition rocks of Bohemia, a countq^H 
wliich Ite visited last summer, directing especial attention to the diattl4^^| 
batvreen Prague, Ludilz, and Pilsen, which he has illustrated by sectioiH^H 
made from personal observation. Above the fundamental granite sod^H 
gneiss he found extensive deposits of grcywaeke, on tviiicb He, in uncOi^^H 
formable superposition, disconnected patches of the coal-form atioOi ^M^H 
Bge of this eoal is weU known, from the fossil flora of Count Sternbel^^^| 
who resided in the midst of it near Swina, to be identical with that <4^H 
the great coal-formation of England. Mr Ansted gives information slst^H 
■8 to the action of trap-rocks in producing disturbances of the strata il^H 
this district; and respecting dislocations, by which the greywacke is m^H 
▼eral times placed on a level with the coal-measures, whilst in some caafii^H 
the strata are inverted and the coal-measures laid beneath the greywacke. 

We have received an interesting communication from Mr Hawkshaw \ 
lespecting a remarkable disclosure made in the Bolton railway, six miles 
north of Manchester, of live fossil trees in a position vertical to tlic plane 
■of the strata in which they stand. The roots ate imbedded in a soft ar- 
5 shale immediately under a tliin bed of coal. Near the base of 
and beneath the coal, more than a bushel of hard clay ni 
"Was found, each inelusing a cone of I^inilotlroliuii xiiri-AUig. Thnlff 
eS the trees was converted to eoal, from one-quarter to Ihree-qnM^ 
ich thick ; the substance wliich has replnced (be interioi (^^ 
Ue ; the circumference of the largest of them is l£t fiet x 
'1 at the top, and its height 11 feel. One irec has sprcodin 
1 circumference, solid and strong. By the e*fn <if 
trees have been preserved, and h coverin){ l» vise 
The attendant phenomena seem to shew thai ihejT f 
that lie immediately beneath tbeir roots. 
Mt Bwfaei BewimoBt, in a 
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\ conaulera that no drifted plants occur in coal-Sclds, and thut nil the ve- 

I getables which are now converted into coal, grew upon swanipy islands 

covered with luxuriant vegetation, whicii accumulated in the manner of 

peat-boga ; that these islands, having sunk beneiith tlic sea, wetc there 

, covered with sand, claj, and shells, till thej again became drj land, and 

that this operation was repeated in the formation of each bed of coal. In 

denying altogether the ptescnoe of drifted plants, the opinion of the ku- 

thor aecius erroneous; universal negative propositions arc at all Cimei 

dangerous, and more especially so in geology; that some of the trees 

which are found erect ill the coal-fonnation have not been drifted, is, 1 

think, established on sufficient evidence; but there is equal evidence to 

1 shew that other trees and leaves innumerable which pervade the strata 

that alUmate with the coal, have been removed by water to considerable 

distances from the spots on which they grew. Proofs are daily increamng 

, in fiivour of both opinions: viz. that some of the vegetables which formed 

I our beds of coal grew on the identical banks of sand, and silt, and mad 

which, being now indurated to stone and shale, form the strata that ac- 

oompanj the coal ; whilst other portions of the plants have twen drifted 

to various distances from the swamps, savannahs, and forCRts thut gave 

L I them birth, particularly those tliat are dispersed through the sandetAneB, 

I I or mixed with fishes in the shale-beds. 

f I The cases are very few in which I have ever seen foEsil trees, or any 

smaller vegetables, erect and petrified in their native place. The cycO' 

dites and stumps of large coniferous trees on the surracc of the oolite in 

Portland, and the stems of equisetaceous plants described by Mr Mup- 

I I chison in the inferior oolite-formation near Whitby, and erect plants 

I which I have fcund in sandy strata of the latter formation near Alcncon, 

I { are examples of stems and roots overlaid by sediment and subsequently 

f petrified without removal from the spots in which they grew. At Bal- 

gray, three miles north of Glasgow, 1 saw, in the year 1824, as there still 

may be seen, an unequivocal eiample of tlic stumps of several stems of 

I large trees standing close together in their native place in a quarry of 

/ sandstone of the coal-formation. 

In a paper on the sinking of the surface over coal-mines, Mr Buddie 
has shewn that the depressions produced on thesurfiice by the excavation 
of beds of coal near New castle- on- Tyne are regulated by the depth and 
thickness of the coal, the nature of the strata above it, and also the par- 
tial or total extraction of the beds of coal. The accumulation of watei 
forming ponds in these superficial depressions, and the sinkings of arail- 
F way, have nfTordcd accurate measures of the amount of the subsidences 

I Wealden and Portland Formations. — In the norrii of Germany, Mr Roo- 

mer of Hildesheim has identified beneath the cretaceous system the Pur- 
beck slone and beds of the Wealden formation, with nearly all its charac- 
teristic shells, and three minute species of Cypris. He has also found tha 
Portland sand, and the upper and lower green sand and the ' 
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Bl tlie north of Oenuaiiy. He lius, niQreoveT, foutii} i.1ic VVeaiJen forma-^; 

^ion near Bottiagen in the High Alpe. 

Chalk-Foriaation. — In extenaion gfouc knowleilge of the chalk- foriiMlJ 
tion, the Rev. J. Ounn has sent us o short communicaCion, uccompanicK 
by a lithograph representing the coliimnai; disposition of some ParainoM 
draa, to the height of maoy feet, one above another, in the chalk of Nora 

■ folk. The hUtoty of tiiese enormous urn-shaped flints, ■which were flnD 
noticed by Professor Buckland in an early volume of out Transatitionu 
first series, vol, iv., p. 4i3, pi. 24, is still involved in much obsouriljfS 
Their form is most probably due to siliceous matter collected around, Mm 
peaetiating throughout, the substance of gigantic spongiform bodiai ; bOC 
we have yet to learn the reason why they are occasionally placed in ungH 
Tertical rows, almost like the joints of a basaltic column, s 
touching, but not articulating with, one another. 

A paper has been read by Mr Henry Hawcs Long oi 
nuDieious tuliterraneous diamns or twallooi-ho/ea in the chalk on tlie wwH 
of Famham, with observations on the drainage of the country near lllH 
west extremity of the highly-inclined ridge of chalk called the Ho^M 
Back, between Guildford to Famham. Tl>e land-springs imraediiitely AH 
the north of Famham descend southwards in open gulleys over tertiatgw 
strata, until they arrive at the nurrow band of chalk which passes undMl 
Farnham Park, where they arc suddenly engulfed in transverse Hssurefl 
or swallow-holes, through which they pass under ground to a cODsidei^ 
able distance, and again break forth on the soutliern side of tho chal)^ 
Seven of these swallow-holes occur near Famham, from some of whii^fl 
the water emerges in auflicient force to turn a mill. They are probable 
Goonected with subterranean faults and transverse fractures, the origin ofl 
which was coeval with the elevation of the narrow band of chalk whidfl 
fonns the Hog's Back, and which, near Famham, is inclined at a hi^fl 
angle to the north. The water that now passes through the Famha^jd 
swallow-holes may lend to enlarge the chasms through which it takes ita 
subterraneous course, by dissolving slowly the clialk of their sides in thlfl 
small quantities of carbonic acid which rain- water usually contains. 

Similar transverse fractures, on a greater scale, have given origin to the 
ohasDis, which, being enlarged by denudation into transverse valleys, af- 
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vratet usuallj malica up. Artesinn wells are now general in Esacs, wlieM 
tliey aco of ttic greatest utility in districts lltat have do natural springs. 
He alEo ^Tcs an interesting list of localities, both of constant and inler- 
mitlmg apringa, some of them very powerfU), that burst out from th« ' 
chalk. 

Dr Mitcbell bas also communicated an account of deleterious gasea that 
occur in wells in tbe cbalk and strata above it near London. Tbe molt; 
abundant of tliesCj oumily, ciirbonic aeid gas, issues very partially and. 
only from certain strata, and produces sometimes effects fatal to permo) < 
rmplojed in digging welts. Sulphuretted hydrogen ia occasionally met < 
with in chalk ; and both aulphuretted hydrogen and carburetted hydi!0~< 
gen occur in beds immediately above tbe chalk. 

Supenrretaeeout Forniationa. — In illustrationof the history of the eocane 
division of the tertiary strata, Mr Rowerhank Iflia concluded, from his per- , 
sonal observations at Wliito Cliff Bay in the Isle of Wight, that there toe 
no well-defined zoological distinctions between the London and plaGtio 
clays, but that in the cliffi of this hoy the same shells are common to 
alternations of these clays with one anoiber. At Alum Ray also he found 
many London clay fossils in beds of grecnish-grej' sand and clay below 
the variegated sands and ctaya referred by Mr Webster to (he pIaBtie< 
olay. A similar rectification wna some time ago proposed by Pto&bbm { 
Sedgwick. 

We have also witnessed, during the past year, the commenectnent of & 
valuable publication by Mr Bowerhank on the fossil fruits and seeds of 
the London clay, illustrated with very numerous and accurate engrav- 
ings by Mr James Sowerby. 

The great attention the author has long paid to the remains of fruits 
and seeds which occur in such vast abundance in the Isle of Sheppey, 
whence he has collected not less than 2fi,000 specimens, place him in ft: 
position peculiarly advnntag'eous for the object before liira. In this woik j 
drawings will he given of the anatomical structure of many of tbaee fttg-j 
sils, as seen under the microscope. The simple espedient Mr Bowet- 1 
bank has adopted of preserving these fruits in jara of water has kept faimj 
in the entire possession of every specimen ever placed in his collection j'l 
whilst tlie thousands of similar fossils that have been deposited in otberj 
collections, including that at tbe British Museum, nearly all have perished I 
from tbe decomposition of the iron-pyrites with which they are always ' 
penetrated. i 

Mr Lyell has communicated to us a paper full of elaborate detail of i 
facts, and of ingenious speculations respecting the boulder formation, or i 
drift, associated with fresh-water deposits, in the mud ctlfi's of Eostem 
Norfolk. These cliffs are in some places 400 feet high, andconsist of cbalk, , 
crag, fresh-water deposits, drift mud and sand, stratiGed and unstratified ; 
— with superficial accumulations of flint gravel. The centre of his at-' 
servations is the town of Cromer ; he considers the boulder formation ta_ 
Jgye been accamtiiatcd on laud petmaneniljr Bvi^mergediU.iv&'aQi, 



I 



CT manj tfansicnt ndvancca of water over dry land, nod Uiecefore pro- 
posuSj as Mr Murcbison ncid others liavc already done, to substitute tlie 
term of Drift for tliat of Piluvium, wliich many other writers hare as- 
signed to it. Tlie drift, or diluvium, is of two kinds : one composed of 'J 
sand, loam, clay, and gravel, all Tei>ular]3- stratified ; the other conaist-.l. 
ing; of clay, not divided into beds, and containing [jouldcis of graniti 
trap, and other rocks. 

This clay is known on (he caat and north-east coast of Scotland by ttu 
name of Till. He considers the stratified drift and till to be contcmpo^fl 
laneons formations, and compares the latter to moraines formed a 
termination of glaciers. He imagines tbut drifted masses of ice, charge^* 
vritli earthy matter and fragments of tock, may have deposited the till bI 
they melted in still water, and the occasional intercalation or juxtapon- , 
tion of Bttatified materials \s ascribed to the acdon of currents on mate> jj 
rials also falling from melting icebergs. 

Mr Lyell refers the complicated bcndings and tortuous foldings of manjr J 
beds of this formation near Mundcsley and Cromer to lateral pressius-l 
from drifting ice, especially where extremely contorted beds repose upon '| 
undiHtiubed and horizontal strata. But he admits tbat some of them niaj-^ 
be due to landslips of aucient date, and which had n 
the present line of clifis. At the bottom of the boulder-fomntion, and J 
Itnmediately above the chalk, extensive remains of a buried forest oocuiyV 
the stools of the trees being imbedded in black vegetable earth. 
the position of this forest, a vertical subsidence of several hundred ft 

subsequent rise of the land to tbe same amount is inferred. 
forest and a bed of lignite are connected with fluviatilc or lacustrine d 
posits, which occur about the level of low water below the drift ; bat i 
Mundesley tlicy are partly above it, and the fresh-water eiielis which tin 
inclose, being nearly all of British species, shew that they, as well as t) 
eontemporaneous driA, all belong to the newer pliocene period. 

In an address formerly delivered from this chair, in 1836, and in a, sub-J 
sequent edition of his " Principles of Geology," as well ai 
tneuts," Mr Lyell has called out attention to some diSeieuces of opintOB 
which had been expressed by several eminent conoboloyitti as to the 
number of fossil shells of the crag of Norfolk and S 
identified with living apcciea. Bo great n 
salts at which M. Deshayes, Dr Beck, and others seemed 
tbat their announcement was calculated materially to i 
Jence in the applicability of the chronological teat la 
Mr Lyell, for the classification of the tertiary {ormai 
derived from the proportional number of recent and e. 
verable in each deposit. In the hope of arriving at aot. 
sion on this imporlnnt point, Mr Lyell visited Norfolk dui 
the Inst year, and liaving obtained a considemblv Cnlii 
crag near Norwich and Soutfawold, ho ingtitut«<li w'' 
Mr Searfes Wood and Mr George SowNf 
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tween tliem bdiI recent species. Tlie fussil shells of Ihis forniBlioii, which 
the author calls the N'orwicli Crag,, arc partly marine, anil partl.v fredi- 
water, and Indicate a fluvio-marine origin, and the proportiun of living 
Bpeciea was found to be Itetween 50 and tiO per cent. Tliis deposit, 
therefore, the author refers to the older pliocene period. A similar oxn- 
nunation was then made of 230 species of slieils from the red orng in Mr 
Wood's miueura, and it was found tliat Cfi agreed wilJi living species, be- 
ing in the proportion of abont 30 per cent. This group, therefore, Mr 
Ljell ascribes to the miocene era. A collection of 3jo species of coral' 
line crag shells in Mr Wood's cabinet was then compared in like manner, 
and 6? were determined to be identical with recent species, being about 
19 pel cent. Mr Lyell, therefore, considers tlial the coralline crag is alsa 
miocene, although belonging to a more remote part of that period than 
the red crng. Having obtained from M. Dujardin a collection of 240 
shells from the Faluns of Tourninc, he found, with Mr George Sowerby"s 
assistance, that the recent shells were in the proportion of 26 per cent., 
BO that he bss now come round to the opinion long ago announced by 
M.Desnoyers, that upon the whole the crag of Suffolk corresponds in age 
with the Faluns of Tournine, botli being miocene, although the species 
m the two countries are almost entirely distinct, those of England having 
a northern, and those of France a siib-tropieat character, I am also in- 
formed by Mr Lyell, that out of 400 marine and fresh-water species, from 
tho eocene strata of the London and Hampshire basins, Mr George 
Bowerby was scarcely able to identify two per cent, with living shells. 
It is satisfactory, therefore, to observe that tlic test of age, derived from 
the relative nppronch to the recent fauna. Is in perfect accordance with 
the independent evidence drawn from superposition. We ascertain, for ' 
example, by superi>osition, that the fresL-water strata of the mud cHffe of 
East Norlblk rest on Norwich Cra^-^nd are the newest formation of all. 
They are then followed in the descending series by 1st, the Norwich j 
2dly, the red ; and, Sdly, the coralline crag, beucath which is the Lon- 
don olay. The same order of sequence is indicated by the organic re- 
mains considered independently, and simply with reft'rence to the degree 
of their correspondence with the existing fauna. 

It has been known for many years, that near Bridlington, in Yorkshire, 
sand and elay containing marine tertiary sliells had been exposed on the 
coast. From an examination of the shells collected there by Mr Bean, 
Mr Lyell finds the deposit to agree in age with Norwich Crag. 

I cannot conclude these remarks without observing, that some part of 
the confusion and apparent inconsistency of the opinions of dilFerent con- 
chologists, respecting the age of the crag, must have arisen from the in- 
termixture of fossils derived equally from the JJorfolk and Suffolk bods, 
or from strata, some of which now turn out to be referable to the older 
pliocene, others to tho miocene period. 

From an examination of some fossil shells, identical with recent species 
l/eoted hf Capt, BnyGeld from tlie most modccn deposit near the 0^ 



Iiiof 8t Lawrence, and near Quebec, Mr Lyell infers thftt tlie climate of 
7 Cannda nas colder thsD now during iLe ecn. immediately onteccdent to 
Tbe sliells, wliich were determined bj Dr Beek, differ 
in greut part frora those now living in the Oiilf of 8t Lawrence, agree 
more nearly with arctic genera and Bpecies, and resemble those which Mr 
Ljell collected at Uddcvallii, in Sweden ; whereas, if tbe lining sheila 
most abundant in the Swedish and Canadian seas are contrastedj they 
differ almost entirely. From notes seat by Capt. Bayfield, it appears 
that, at different deptlis in the stratified snnd and clay containing the I 
ahellB, near Quebec, Itiauloted boulders are numerous, which, it is pro- 
■limed, have been brouglit down at distant intervals by drift ice, and hav* f 
dropped to the bottom of the sea as the ice melted. 

While Mt Lyell, by the aid of Dr Beck's determination of fossils, haj 
adopted these views respecting the climate of Canada, Mr James 8i 
of'Jordan Hill had been led by independent observations to a sin 
conclusion respecting the climate of Scotland during the newer plioc 
, arguing from the arctic character of the testacca found in the ra 
s of the valley of the Clyde, and other localities. In the firat of tW 
papers communicated by this author, he regarded all the deposits aboun<l4 
t shells in Scotland and Ireland as belonging to one groupid 
!cood memoir he contends that there are two distinct form^ 
tions on the Clyde, in the older of which there arc ^m ten to fifteen pep 
cent, of extinct or unknown species of shells, which he refers Id the'l 
r pliocene sj-atera of Lyell ; whereas all the species found h 
r, which he calls post- tertiary, exist also in the present seas. Dup*'] 
lis post-tertiary period, which is considered to have been nntenorj 
^to the human epoch, an elevation of at least forty feet took plac 
■hores of the Clyde. Mr Smith affirms that the till, or unstratifled a 
cumulation of clay and boulders, belongs not to the post-tectiiiry, hut tj 
&xe older pliocene division. 

Igneous Kocha. — The principal communication we have received a 
rocks of igneous origin has been from our secretary Mr W. I. Hamilt»tijS 
who lias read an interesting paper on the north-west part of Asia Mino/;' 
from the Peninsula of Cyzicus (o Koola, with a description of the Kata- 
ktlliaumeuc. Between Cyzicus and Koola the principal stratified rocks 
are schist, with saccharine marble, compact limestone resemb' 
flcaglia of Italy and Greece, tertiary sandstones, and tertiary 1 
The igneous rocks are granite, peperite, trachyte, and basalt 
tisry limestones are referred to thegieat lacustrine formatioi 
pics so large a part of Asia Minor. Hot springs burst forth 
from a porpliyritic trap-rock. The Katakekaumene 
extending about seven miles from north to south, a 
t presents t' 
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RubterTsacouB expansion were in the vnllpys. The streams of lava (com 
tlie more tecent cones are bare and rugged, tike the coulees in central 
Fmnce. Three periods of eruption arc traeed : the Urat having' produced 
basalt, vrhieh capt the plains of white limestone, and was ejected before 
the formation of the valleys ; the second marked by currents of lava 
(rora tbe more ancient system of voleanos in action since the formation of 
the valleys ; the third resembling the coulees of Etna and Vesuvius, and 
mentioned by Btrabo, but of which there is no historical tradition as to 
the period when they were in activity. 

We have a notice by the Rev. W, B. Clariic of a shower of ashes that 
fell on board the Roxburgh off the Cape dc Verd islands in February 
1839, the cause of which was not apparent. Tbe sails Tiero covered with 
a Sne powder, resembling the ashes of Vesuvius, which was probably de- 
lved from an eruption in the Cape de Verd group, 

Paleeontohgy. — In the department of Pataontoiog;/, Prof. Owen has, 
durinjf the past year, contributed many papers, with his usual leal and 
ability, to the elucidation of this most essential, and perhaps most ^ne- 
tally interesting branch of our subject. At the head of these we must 
place his determination of a tooth anil part of tlic jaw of a fossil monkey, 
of the genus macacut, with part of the jaw of an opossum, and the tooth 
of a. bat, in eocene alrata of the English tertiary fonnation. These re- 
mains were found at Kington, near Wooilbridire in Suffolk, by Mr Col- 
eheater, in strata which Mr Lyell has referred to the London ciny ; thus 
proving the existence of quadnimanous, marsupial, and chciropterons 
animals in this country during ihe eocene period. We have now evi- 
dence of fossil quadrumana in the tertiary formations, not only of India 
and Brazil, but also of France and England ; respeetmg which Mr Owen 
Las observed, that they appear nndet four of the existing modifications of 
the quadrumanous type : viz. the tailless ape {Hi/lobate»), found fossil in 
the South of France ; the gentle vegetable -feeding Semnopithecus, found 
tbssil in India; the more petulant and omnivorous Macacus, found in 
Norfolk ; and tho platyrthine CallUUrlx, found in Braril, This genus is 
peculiar to America, and its extinct species is of more than double the 
stature of any that exists at the present day. This geographical distribu- 
tion of quadrumana adds further weight to the arguments derived from 
tbe tropical aspect of vegetable remains that abound in the London clay at 
Bheppey, shewing that great heat prevailed in the European part of the 
world, as vtell as in India and South America, during the eocene period. 

The probability of high temperature is further corroborated by Mr 
Owen's recent recognition of four petrified portions of a large serpent 
(Palieopbu Teliapicvs), cloven feet long, and in sevcml points resembling 
a bon, or python ; and also of a bird allied to the vultures (£iMamb 
vultariuus), all from the London clay of the ialc of Sheppey ; wherein tbe 
occurrence of fossil Crocodilians and Testndinatn, and of fossil fruits, 
having a tropical aspect allied to cocoa-nuts and many other fruila of 
palmS] has been long known. Can we account for these curious^ 
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I without supposing lliat, at the eocene period of the tertiary epoch, I 
very clay on which London now staoda "was in the condition of a ni 
Bpice-igland, its shores covered with basking reptiles, tind the adjaoa 
lands waring vrith cardamoniB and palms, and thuiaE and cypTesEes, 1 
monkeyB vaulting and gninboling upon their brancljes, and gigantic 
pents entwined around their trunks ; the seas also swarming with stiD^ 
nys and saw-lislies, with chimcerus and enormous slinrka i for all these, 
together with countless shells of pearly nautili, occur among the fossil re- 
mains of (Le numerous extinct species of fishes, which, during the early 
Bges of the tertiary period, crowded the tepid seas of our now humid and * 
cliilllng climate. 

Mr Owen has also determined the character of a new genus of pachy- 
dermatous animal {HgotkeHujn) intermediate between the Hyrax, hog, 
and Cliceropotamus, found in the London clay at Hcrue Ba.}', near Mar- 
gate, by Mr Rieiiardson, 

Mr LycU having submitted to Mr Owen some fossil teeth from the red 
crag of Newbourne in Suffolk, they proved to be referable to the leopard, 
bear, hog, and a large kind oF deer, and afford the first eiam])le of niam- 
malian remains being found in England in any of those divisions of the 
crag which Mr Lyell, in a paper already alluded to, has ascribed to the 
e period : these genera are known to occur in the mioccno foi- 
ls of France andGetmaay. The numerous mammalia in thcfluvio- 
niarlne crag of Norwich are decidedly of a later date ; among tliese Mr 
Lyell enumerates the teeth and jaw of Mastodon longiroatrU, a tusk of an . 
elephant with serpuiiD attached, and bones of a horse, liug, and field- 
mouse ; there occur bones of binls, many fishes, imd numerous shells, 
partly marine, and partly fresh-water and terrestrial. 

The recent discoveries in Brazil by Dr Lund of extinct mammalia, that 
probably lived in somo late portion of the tertiary epochs, form a new 
and important chapter in pnl^ootologj'. The largest of these are refer- 
able to more gigantic forms than at present exist of families now peculiar 
to South America — e. g. to sloths and armadillos ; just as most of the 
fossil mammalia of New Holland belong to families and genera which arc 
still peculiar to that country. In a paper oo one of these animals from 
Buenos Ayres, Mr Owen has shewn that the bony armour, which several 
authors have referred to the megatherium, belongs to the glyptodon, an 
animal allied to the atniadillo, and of which u bead containing teeth, and 
, attached to a teaacHatcd bony covering of the body and tail, resembling 
1 those of an armadillo, has been lately found near Buenos Ayres, and is 
[ figured by Sir Woodbine Parish in his interesting work on that country, 
I ltJ38. 

The Glyptodon differed from the raegalberium in the structure and 
I number of the teetli, and from all known armitdilloa in the form of the 
er jaw, and the presence of n long process descendbg from the zygo- 
; and approached in both these respects to the megatliej 
Mtb diffcf from those of armadillos, in having two deep grooves both 




on tlie outer and inner surface, are more eomplex tlmn ihosc of any known 
edentate, and indicate a passage from (liiit family into the toxodon. 
Tbe ungual phalanges are wholly unlike those of the Megatherium, and 
most neatly rcsembk those of Dasypus, but are Bliort, hroaii, and flat, 
and seem to hayc been covered with hoof-lilte cbws. The fonn of llie 
foot niOBC nearly resembled that of the fore-fool, of the mole. Having ap- 
propiiated to the Glyptotlon the armour supposed to belong to the me- 
gntherium, Mr Onen next pca<es that the kttcr animal was unprovided 
with any such bocy covering, arguing from a comparison of its vertebral 
column and pelvis with that of the armadillo ; and from tlie absence of 
the oblique procL-sses, which in the loricnted edentata resemble, as to 
form and nsc, the tU-iearert in carpentry, that support the weight of a 
roof. The vertebral conditions of the Megatherium are nearer to those of 
the sloths and ant-eaters. We have accounts of twelve skeletons of Me- 
gatherium, not one of which nas found to be accompanied by bony ar- 
mour. Cuvier considered the Megatherium more nearly allied to the aut- 
eatcis and sloths than to the armadillos. 

Captain Martin has found that many parts of the bottom of the English 
Cliannel and German Ocean contain iu deep water the bones and tuske 
of elephants. They have been dredged up between Boulogne and Dunge- 
ncss, in the mid-sea between Dover and Calais, and at the back of tbe 
Goodwin Sands ; also midway between Yarmouth and the coast of Hol- 
land, in 1837] a Ssherman inclosed in his net a vast mass of bones be- 
tween the two shoals called Vam and Hidgc, that form a line of subma- 
rine chalk-hills between Dover and Calais. Captain Martin says these 
bones do not occur on the top of banks or shoals, but in deep lioUowa at 
marine valleys. Sir John Trevclyan possesses the molars of a large ele- 
phant &om gravel ia the bed of the Severn, near Watehet, and we have 
long known that the bones of elephants occur in great abundance in the 
oyster grounds off Yarmouth. 

In subterranean ornithology three important discoveries have been made 
during the past year ; tbe first in the eocene formation by Professot 
Owen, who has recognised the fossil vulture before alluded to in the Lon- 
don clay of Shcppey ; the second by Lord Cole and Sir P. Egertouj who 
have acquired from the chalk of Kent the humerus of a bird most like 
that of an albatross, but of larger and longer dimensions ; the third by 
Professor Agassiz, Who has found in Switxciland a nearly entire skeleton 
of a small bird (not unlike a swallow), at Glaris, in the indurated blue 
slale-hedE of the lower region of the chalk-formation. We know tliat tiio 
bones of a wader, larger than a heron, have been found by Mr Mantell 
n the Wealden formation of Tilgate Forest ; and that the Omitbielinitea 
' in tbe new red sandstone of Connecticut have been referred to seven 
species of birds. 

We have an intcrcstmg accession to our knowledge of the anatomy of 
the Ichthyosaurus in Mr Owen's description of the binder fin of an /cA{Ay»- 
I KUrui ciminiiniK, discovered at Barrow-ou-Soar by Sir Philip Egerton. 
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i&t'iB fin distinctly exbibits on its posterior margin tlie rcmairiB of cartilu- 
loUB tajB tliat bifurcato as they approach tbc edge of tbe fin, shening 
this respect a new approximution to tbe 6n of a Ssh, und more fuUj 
justifjing tiie propriety of tbe name IcbLbyosautus. Traces are also pre- 
served of Bcutiform compartraents on tbe integument of tbe fin. It ia 
singular that tbiu structure sliould never have been observed in any of the 
namerouE specimens from Dorset and Soniereet chat have come under out 
-notice ; whilst at Barrow ~on-Soar, from uOictice tbe paddle in question 
Was derived, even tbe fibres of tlie skin anil folds of the epidermis are 
•omctimea accurately retained.* 

Mr Oivcn's first part of his report on fossil Saurians, read at the British 
Aflsoeiation at Birmingham in August last, forms the commencement of ft 
'most Important addition to the history of extinct reptiles. His recent- 
investigations in odontography have also supplied to the geologist a new 
&nd most efficient instrument of Investigation, enabling blm to distinguish 
, genera of extinct animals by the mioroBuopic structure of tbeir teeth ; and 
SB, of all fossil remains, the teeth are the parts most perfectly preserved, 
and in the case of cartilaginous fishes the teeth and spines are gencraUy 
the only parts that have escaped decomposition, this method assumes on 
especial importance in fossil iciithyology, as affording exact character- 
istics of animals long swept from the surface of the earth, and whoso very 
bones have been obliterated from among' the fossil witnesses of the early 
eonditions of life upon our planet. By this microscopic test applied to 
fte family of sharks, Mr Owen lias confirmed the views of Agassii, re- 
specting the affinities between the living cestracion and the extinct ge- 
nera Acrodus, Ftychodus, Psammodus, Hybodus, Cochllodua ; in the 
case of animals also of the higher orders, he has settled the much-dis- 
puted places of several extinct gigantic mammalia by the same unerring 
test Thus he has shewn the supposed reptile Basilosaurus to be a ccta- 
tbe dugong ; the Mcgatlicrium to be, as Cuvier 
nearly allied to the sloth than to the armadillo ; 
) be, as Agiissh had supposed It, an osseous fish, 
lemoir on the old red sandstone of the north of 
'ice In shewing that the rocks composing 
formallona, tbe two lower of which are 
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clearly distinguished from each other by their fossil fishes. The com- 
stono or central formation is charged with numerous remains of ichthy- 
olltes, including HoloplgclivK nobilkaimus, a new apecies of Cephalaspls, 
and other forms not yet described. The lower division, c 
region of conglomerates, shales, and sandstone. Is charaote 
genera Diptems, Diplopterus, Clieiracantlius, &c. of Agassi 

, singular ichthyolite, which seems to 
Jogies to certain forms of Crustacea. By help of these 
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1- Buckland's Jddress. 
nutlior has been caablcil to connect certain strata of Ockac; and Cuith^ 
ncM, and determine their relations to the beds of old ted sandstone con- 
taining fossil Gshes in the basin of the Tii}-, and in the bocder countiea of 
Knglund und Wales, where tbov had been described by Mr MutehisoD. 

Mr Williamson, in a notice on the foEsil GfiheE of the cottl-fietds of Yolk 
and Lancaster, says Cliat these coal-mensurea are very rich in ichthyolites, 
which abound so much at Middleton colliery, near Leeds, that the work- 
men liflve givun to one bed the name of Fish Coal. They are usually in 
Eue bUun:Liiii{is Bhak above and below the coal, and most freijuent in the 
rttof tnimcdialcly above it, where, ns nt Duidiehousc near Edinhuigb, 
tliero is a thjn scam of coprolitic matter ; they are rarely mixed with any 
great quantity of vegetable rfuiains. In the lower measures of Lanca- 
shire, they are associated with Oouintitcs and Pcctens ; and in the bighel 
uiCBBurea of LancashirQ und Yorkshire, with fresh-water shells allied 'to 
Dnio, and with Entomoslrata. Exact observations as to facts of tliis 
bind are of inestimable importance, for it is only by careful induodon 
from a sufficient number of such like phenomena, and from similar details 
as to the local distribution and condition of animal and vegetable remainB 
in the marine and lluvio-marinc and lacustrine deposits, which compote 
the carboniferous serios, that we shall arrive at a solution of the grand 
proUem of the formation of coal. 

Cruataeean*. — The ftev. T. IJ. Brodio lias discovered in the Woalden 
formation neat Dinton, in the vale of Wiirdour, tlie teuituDs of coleopte- 
rous and hjTnenoptetous insects, and a nuw genus of igopodaua cnata~ ' 
rea in the family of Cyinothoidie. The Isopoda are clustered densely to- 
gether; the lenses in their eyes are sometimes preserved ; there are also 
traces of legs, but of no antennse. With them he 1ms found a large ep«- 
ciea of Cypris. The insects are chiefly small coleoptera ; there are seve- 
ral species of diptoroue, und one homopterous insect, and the wing of n 
Libellula. Mr Brodie's discovery is the first yet mnde of insects in tho 
Weoldcn formation, and also the first example in a secondary formation 
of isopods that approximate in form to the trilobitos of the trunsitiott 

Wornm. — An addition has been made to fossil helmintolo;-y by M( 
Atkinson (if Newcasllu-on<Tync, who has found in slabs of micaceous 
slaty sandstone, from the carbonacoeus series neat Haltwhistlc, tortuous 
casts of vermiform bodies of various sizes, some almost an inch in diame- 
ter, and several feet in length ; the surface of many of these is thickly 
marked by transverse rings niid a longitudinal groove, similar to (hose in 
the largest recent marine sand-worms, e. g. the Leodice gigantea. The is-, 
tegument of some of these worms containing chitiiie, tike tho covering o^ 
insects, seems to have endured long enough to fix impressions of tlla' 
transverse rings upon the sand ; and the habit of swallowing large quan-' 
titles of earth and sand, wliieli we observe in many recent worms, may 
explain tbc presence of the large portion of sandj now indurated to stODO, ; 
wliio'i occupies the interior of the improssion of tlie skin. 
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casU are found upon tlie same atHb, these wi 
numerous at the bottom of the sea, vhcu the aandslouc 
formation. Similar impressions of nnueliilB on the 
ate figured by Mr Murchison in pi. 2" of his greiit woi 
Sj«en. 

lahnology. — About twelve years ago we wilnesseil tlie 
department in geological investigations, vix. the science of icbnology, 
founded on the evidence of footsteps mode by the feet of animals upon 
the ancient strata of the earth ; this new method commenced vfith the re- 
cognition of the footmarks of reptiles on the new red sandstone neat 
Dumfries, and not lotjg after (1834) was followed by most curious and 
unexpected discoveries in Saxony and America. The Chirotlierium of 
Heesberg and Omithichnites of Connecticut wore among its early results. 
I Our own country has, during the last two yenrs, heeu abundantly produo- 
I tive of similar appearances in many locidilics. 

In recent excavations for making n dock at Pembruy, near Llancily, in 
Pembrokeshire, tracks of deer and of large oxen have been found on clay 
subjacent to a bed of peat, the lower peat being moulded into the foot- 
steps ; similar impressions wcro also found upon the upper surface of the 
[peat beneath a bed of silt, and bones both of deer and oxen in the peat 
Footmarks of deer have been also noticed in Mr Talbot's excava- 
IS for a harbour near Klargam burrows, on the east of Ncalh. 

r Liverpool Mr Cuuningbam has successfully continued his k- 
arches, begun in 183G, respecting the footsteps of chirotliei 
t animals in the new red sandstone at Storeton Hill, on 
[ivide of the Mersey. These footsteps occur on Ave consecutive beds ti I 
I olay in tlie same quarry, the chij'-beds are very thin, and having received I 
ionsof thefcet.aflbrded aseries of moulds ID which casts wer* I 
I'^kcD by the succeeding deposits of sand, now converted into sandstone. % 
^^The casts of tho feet are salient in high relief on the lower surfaces of tl 
^ds of sandstone, giving exact models of the feet and toes and claws flfl 
le mysterious animals, of which scarcely a single bono or tooth h 
f-yet been found, although wo are assured by the evidence before us of lbs fl 
certainty of their existence at tlic time when the new red sandstone wi 
in process of deposition. 

Further discoveries of the footsteps of Chirotlierium and 6vc or si 
smaller reptiles in the new red sandstone of Cheshire, Warwickshin 
uod Salop, have been brought before us by Sic P. Egerton, Mr ' "^■iik 
jun.. Mi Strickland, and Dr Ward. 

Mr Cunningham, in a sequel to his paper on the foouna 
lias described impressions on the same slabs with thi 
Fops of rain tliat fell upon thin laminie of clay intcij 
t.beds tiFsitnd. Tlic clay impressed with these prints r 
ft mould, which trnnsfurred tho form of every Atof 
E&ce of the next bed of sand deposited upon it, SO tl 
tl Bbata in itw saaie ipuury arc respectively n 




of drops of min that fell whilst these si 
formation, 

On the gurfncc of one stratum at Storeton, impressed with large fbot~ 
marks of a chiratherium, the depth of tho holes formed hy the niin 
drops on diScrent parts of the same footstep has varied 'mith the uaequal 
ainount of pressure on the elay and sand, by the salient eushions and re- 
tiring hoUowa of the creature's foot ; and, from the constancy of ihb 
phenomenon upon an entire series of footmarks in a long continuoos 
track, -we know that this rain fell after the animal had passed. The 
equable size of the casta of large drops that covet the entire svirface of 
the slab, except in the parts impressed by the cushions of the feet, record 
the falling of a shower of licavj* drops on the day in which this huge ani- 
mal had raarclicd along tho ancient sttani) ; hemispherical impressions of 
small drops, upon another stratum, shew it to have been exposed to only 
a sprinkling of gentle rain that fell at a moment of calm. 

In one small slab of new red sandstone found by Dr Ward near 
Shrewsbury, we have a combination of proofs as to meteoric, hydrostatic, 
and locomotive phenomena, which oecuired at a time incalculably re- 
mote, in the atmosphere, the water, and the movements of animals, and 
from which we infer with the certainty of cumulative circumstantial evi- 
dence, the direction of the wind, the depth and courpe of the water, and 
Hie quarter towards which the animals were passing ; the latter is indicated 
by the direction of the footsteps which form tlicir tracks ; the size and 
curvatures of the ripple-marks on the sand, now converted to sandstone, 
shew the depth and direction of the current ; the oblique impressions of 
the rain drops register the point from which the wind was blowing, at or 
about the time when the animals were passing. 

Demonstrations founded solely upon this kind of circumstantial evi- 
dence were duly appreciated, and are well exemplified, by the acute au- 
thor of the story of Zadig- ; who, from marks he had noticed on the sand, 
of its long cars, and teats, and tail, aod from irregular impressions of the 
tbet, declared the size and sex, recent parturition and lameness, of a bitch 
he had never seen ; and who, from the sweeping of the sand, and marks 
of horse-shoe nails, and a streak of silver on a pebble that lay at the bot- 
tom of a single footstep, and of gold upon a rock against wlpch the animal 
had struck its bridle, inferred that a horse, of whose existence he had no 
other evidence, had recently passed along the shore, having a long awit<dL 
tail, and shod with silver, with one nail wanting upon one shoe, andbav- 
ing a bridle studded with gold of twenty carats' value. 

In addition to the commencement of Mr liowerbunk's publication oa 
the fossil fruits and seeds of the London clay, before alluded to, we 
have hailed with satisfaction the announcement by Professor Henslow 
and Mr Button, of their intended continuation of the fossil flora of 
Great Britain, conducted for some years by Dr Lindley and Mr Hutton, 
and lately suspended. 

A dictionary of the terms and language of geology has long been a^ 



n to young students, to whose early progress llie tcclinical tern 
I the science have bitherto preecntcd formidable impediments. ! 
want has been receutlj" supplied by two publications of lliis kind, ont 
Mr George Roberts, author of tbc History of Lyme Itegis ; the ollici 
Dr Humble. 

Buring tbe last yenc the society has reciived no eoiiimunicatioii 
mineralogy ; and almost the only volume that has been published in Engii 
laud on this much -neglee ted subject, has been a small but highly elHba 
rate treatise on ery stall ography by Professor Miller, of the Univeraity Q 
Cambridge, In this treatise the author has adopted the crystallogiaphi 
notation proposed hy Professor Whowell in his paper on a general m 
of calculating the angles of crystals, and the laws according' to which tbe 
»re formed, published in the Transactions of the Royal Society of Loudon,' 
1820 ; aad Professor Ncumau's method of indicating the positions of (he 
&ces of a crystal by the points iu whiuh radii, drawn perpendicular to 
the faces, meet the surface of a sphere. The eTpressiona which have been^ 
thus ubtaiocd are remarkable for their symmetry and simplicity, and a: 
all adapted to logarithmic eomputution, and for the most part ne 



Oeologicat Notes made during a Journey from the Coast i'j 
the Interior of the Province of Ceara, in the North of Bra 
embracing an Account of a Deposit of Fossil Fishes. 
George GAitDNER, Esq., of Glasgow. Communicated bH 
J. E. Bowman, Esq., of Manchester. 
The knowleilge of the fact that but little, if any thing, t 
the geology of this province has hitherto been made knownJ 
induces me to offer the following sketch of tho.se parts of i 
which I have visited, drawn up from the daily notes of mm 
^lu-nal. However imperfect it may be, I trust that it v 
ttot be altogether useless, as it gives at least a general idei 
i the structure of a part of this great empire, which, so f 
8 I can learn, has never before been visited by any of tb< 
%iany naturalists who, for the last twenty years, have at various 
times traversed other portions of it. 

The province of Ceara, which is oiti the third 

" and eighth degrees of south latitude aeT«i|t| 

and forty-first of.west longitude, 18 ' 

north ; by the provinces of Rio C 

n the east ; by that of Perna. 

west by a low moontain raiiK' 

t inlmd p 



1 proviiice a 



forner of tlie province at. the town of AracatJ, which is sittt 
atcil on ttie east bank of the Rio Jagiiarihe, at three lea^a 
from tlie coast. The first thing tliat struck me on my arrira 
was the flatness of the country around it, reminding one a 
the descriptions which are given of the pampas of Buena 
Ayres. With the exception of e. few low eand-hills towardi 
the sea, and a round isolated one about 800 feet high, sitn 
ated two and a half leagues to the south-west of the town 
called the Serra^de Arer^, these is nothing to interrupt thf 
uniform level. The soil for many leagues around is of a sandj 
nature, and the characteristic vegetation is a beautiful specie) 
of gatm called Camahuba by the Brazilians. It is the Cbrji 
pAa eerifera of Martins, and is so abundant that, on mj 
journey south to the Villa do Icii, I rode for about twfl 
days through a forest of almost nothing else. Two and i 
Iialf leagues to the south of Aracat^, I first met with rooks 
This was on crossing the river at a place called the Passageni 
das Pedras. 1 found them to consist of thin strata of gneisat 
almost in a vertical position. The little inclination whiol 
they had was towards the north-west, in the direction of the 
above-mentioned Sorra de Arere. From this place to thfl 
villa do San Bernardo, a distance of a little less than eight 
leagues, the country continues perfectly flat, but the ground 
among the Carnahuba palms, and in several large open spacei 
almost destitute of vegetation, called varginis, is covered witS 
abundance of gravel ; and this, which extends over large tracts^ 
gives it the appearance of the dried-up bed of an immense 
river. Intermingled with this gravel, there are numerous boul< 
ders of various sizes, the largest I saw not being more thafl 
four feet high. They are all more or less rounded, and coil'* 
sist of granite, gneiss, and quartz. For the next ten league^ 
the country continues nearly of the same character, with thfl 
exception of a low range of gravelly hills, running from east (o 
west, and wooded with shrubs and small trees, the most com«> 
mon of which is a species ,of Mimosa, During the next teq 
leagues, a slight but perceptible rise of the country takei 
place. The soil is generally a yellow-coloured clay, in man^ 
places thickly coveredwith gravel and boulders, while in otherq 
meiBs-roc\ia are seen croppmg out, and forming often I 
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H slightly elevated ridges covered with a species of Cactus, and H 
H'large Bromelia. Their strata, like those farther do^vn, area 
H almost vertical, Iq this tract Carnahuba palms become lean 
H numerous, and small dicotyledonous trees and shnibs morcM 
f abiindant, but all of them in the dry season, at which time H 
passed, destitute of leaves. Tliese deciduous woods, whicfan 
often cover large tracts of country, are called Catingas by thttl 

(Brazilians. These tracts are still farther characterized bjM 
tiiree lai'ge species of Cacti belonging to the genus Cereoafl 
During the next twenty leagues, which brought me to tli« 
Villa do led, the nature of the country diiFers in again becomiS 
ing more level, consisting of large open campos or vargim^S 
the vegetation of which, during the dry season, is quite bumd 
np ; but they are said to yield abundance of grass during thflfl 
tains ; and the Catingas or deciduous woods are much largsM 
than they are farther down. The rocks are gneiss and quart^fl 
and in several places large tracts are covered with fragmentiS 
of the latter more or less rounded. At about ten leagues be-fl 
low led, the monotonous level of the country is varied by im 
Tuountain range, which makes its appearance to the eastwardM 
This is the Sena de Pereira. It runs from the south-west ta 
the north-east. It is sixteen leagues in length, but its greatesM 

(height is not more than 1 000 feet above the level of the plaitnM 
in which it is situated. The structure of its south-west extrej 
mity, at least, is entirely primitive, but near its base I observetM 
a coarse red conglomerate containing rounded fragments ofl 
Inth primitive and secondary rocks. ^ 

The Villa do Icu, which is one of the finest in the interio^| 
of the north of Brazil, is situated on the east bank of the RioA 
Jaguaribe, in the middle of one of the large open campos wliidal 
I have already described, and during the dry.seaspn is ono of 
the most miserable places imaginable to live coun- 

try around it is then so much dried up tha l^^H 

b to be seen ; and the river, which duriu ^H 

siderable size, becomes quite dry. The 1 ^H 

brick, which are made from a very ge ^H 

■ the neigbbourhoo<], and are all wbiti. ^^^^^H 

Bwitb a white limestone, which is fount ^^^^^H 

Htte west of the villa. ^^^^^^^^^^^^^^^^^^M 



From led I went to the Villa do Crato, which is about thirty- 
four leagues tothe south-west of the fonner place. Between tliese 
two places the country is-of a more Lilly undulating character, 
more abundantly wooded, the trees larger, and many of them 
evergreen. Owing to these circumstances but few of the large 
campos, which exist below led, are met with. The carriage of 
goods between Aracaty and led is effected in large waggons, 
generally drawn by twelve oxen ; but the hilly nature of the 
country between led and Crato does not admit of thb mode 
of conveyance, the backs of horses, and even of oxen, being 
made use of instead. Shortly after leaving led I passed over the 
south-west end of the Sorra de Pereira, at a place where it has 
but a slight elevation, and consists entirely of gneiss. From this 
place to the Villa das Lavras da Mangaheira, a distance of about 
ten leagues, the country is of a gently undulating nature, and 
in many places well wooded. This villa, which is situated close 
to the Rio Jaguaribe, takes its name from a number of small 
gold workings (Lavras) which, from time to time, for many 
years past, have been wrought in its neighbourhood. Nothing, 
however; was done to any extent till about two years ago, when 
two English miners were sent for by a company in the city of 
Ceara, the capital of the province. They continued their 
labours till about two months before I passed through the 
place, having been recalled by their employers. I could not 
learn what amount of gold they had obtained, but the persons 
at whom I made inquiries remarked, with apparently much 
truth, that they did not believe it was sufficient to repay the 
expense, or the work would not have been abandoned. The 
gold is here found in small particles, in a dark-coloured dilu- 
vial soil at a considerable depth ; but the place being shut up I 
had not an opportunity of examinmg it. 

At about eighteen leagues below Crato, I lost sight of the 
gneiss rocks, and for the next four found them replaced by a 
grey-coloured primitive clay-slate. At the termination of this 
the secondary stratified series begins, the few rocks which I 
met with from thence to Crato consisting of a white coarse- 
grained sandstone. 

The small Villa do Crato stands in the middle of a large 
nndulating valley, which is bounded to the south, to the w^ 



and tothe north, by inouiitaiiis which, in their highest parts, c 
not rise more than from 1200 to 1500 feet above the level o 
the town- Tbe country around is very fertile, producing abun- 
dance of cane, from which an impure sugar, in tbe form of small 
square cakes, is made, mandiocoa, Indian corn, rice, cotton, 
and tobacco, besides all tbo varieties of fruit which are to ha 
met with on the coast. The great cause of this fertility is the 
numerous springs which exist along the foot of tbe mountains. 
The small streams which proceed from these ai'e divaricated 
in a tliousand directions, for the purpose of irrigating the plan- 
tations. The mountains are branches of the long range which 
separates the provinces of the coast from that of Fianhy to the 
west, which here receives the name of Serrade Araripe. Their 
tops are perfectly level, and extend so for many leagues to the 
I westward and southward, forming what the Brazilians call 
I Taboleiras. I have ascended this range in all directions, and 
liave universally found it to consist of a generally white -coloured 
sandstone, but in many places it is of a reddish tinge. In the 
bed of one of the lai'gest streams which proceed from it, wliere 
asectionof the rocks to a considerable depth is formed, I found 
a stratum of limestone, about three feet thick, immediately 
below the sandstone, and below it another of an impure o 
two feet thick, resting on another stratum of limestone. No- 
1 thing seems to have disturbed the strata, as they all lie in a 
perfectly horizontal position, and the level nature of the Serra 1 
jiroves that this is general. In the limestone I could meet \ 
with no fossil remains. The temperature of two of the springs, ' 
which rise at the base of the Serra, I found, on examination,, _ 
to be 75° Fahrenheit 

That part of the Serra whicli lies to the south of Crato is- 
a branch which runs about ten leagues to tho eastward. Oa 
the south side of it there is another small villa called Barra 
do Jardim, distant from Crato about fourteen lei 
to this place, partly for the purpose of botanix 
to make a collection of fossil fishes, which, I" 
were found in great plenty in its netghboui 
shirts along the base of the Serra in a south 
about five leagues, at the termination of i 
to ascend it for tbe purjiose of crossioj 




ascent is far from lieing good, it being left entirely in the hands 
of nature. Tiie only rock I observed tvas sandstone, similaF 
to that which exists at Crato. The breadth of the Serra here 
is nearly eight leagues, and during the whole of this distance 
the road is as level as a bowling-green ; and, as no water is to 
be found on it, travellers are obliged to supply themselves with 
it before ascending. For small jiarties it is carried in cala- 
bashes, but when many pass together a horse is provided to 
carry two large leather bagfuls. These Taboleiras are gene- 
rally thinly wooded, with small trees, the principal of which 
are a species of Caryocar called Pike, a small tree belonging 
to the natural order Apocyniaceie, which produces a delicious 
6Tiit called Mangaba, a fine species of Brysonema, the Cashew 
(jinacardium occidentale), a purple-flowered Qualea, and seve- 
ral small leguminous trees belonging to the division Bectem- 
brise. 

The Villa do Barra do Jardim stands in a small valley, up- 
wards of a league in length, and in its broadest part about half 
a league in breadth. It is bounded to the north and east by 
the branch of the Serra which I crossed over, and to the west 
by another, but neither so broad nor so long. Having made 
inquiries for the place where the fossil fishes were to be found, 
I was directed to a rising ground which extends along the foot 
of the Serra. On my arrival at an open place of this gently 
sloping ridge to the north of the villa, I found the ground 
covered with great abundance of stones of various sizes, and I 
was informed that almost every one of them, on being broken, 
presented some part or other of a fish. These fragments I soon 
found to consist of compact fawn-coloured Umestone. They 
are of all sizes, from pieces not larger than an egg to blocks of 
several feet in circumference, and are almost all rounded and 
smoothly polished, having apparently been for a long time 
under the influence of a current of water.* They in general 

• This is hardly borne out bj tlie appearance of the BpecimenB, whicli ore 
certainly not mlled pebbles, but nodules of impure limestone, noarlji of the 
form of tlio imbfddud fish, aud apparently aggregated round it by chemical 
atlritclioa from, the s^dstone while in a soft state. Tlio fact stated by Mr 
Gardner, that he nowhere found limestone in situ in the neighbourhood of 
Banado Jardim, and that the foseiliferous uodnlea ate not mixed m' ' ' ' 



split very readily, and almost all of them present parts of a 
fish in a more or loss perfect state. But by far the greater 
number of them are so much broken that it is with consider- 
able difficulty tolerably perfect specimens can be obtained. 
The spot which these stones occupy is not above an hundred 
yards square, and almost no other stone is mixed with them; 
but on every side of this deposit the f^round is covered with 
little rounded sandstones, similar to the rock of which tilie 
Serra is composed. Besides this, I afterwards visited other j 
deposits ; one half a league to the south of it ; one at a pla{ 
called Macape, five leagues to the east of Jardim ; and anothei 
at Mundo Novo, three leagues to the west ; all perfectly s: 
lar to the one I have described, being all situated on the de-fl 
clivity of the low Mils which stand between the valley and ti 
Serra, and all occupying places which are almost altogethqi 
free from other kinds of stone. From these places I have o' 
tained a suite of specimens, embracing upwards of a dozen S] 
cies of fossil fish.* They vary in size from those of a few inches.^ 
in length, to others which must have been several feet ; 
all of them, so far as my limited knowledge of the subject 
allows me to judge, except two species, belong to the ordc^rfl 
Cycloidefe of M. Agassiz. The most abundant species is ooefl 
of those which do not belong to this order. Of it I possess aM 
I nearly perfect specimen, about a foot and a half long, bu^M 
judging from other fragments of tho same species, it muat'l 
have attained a much larger size.t It has the head very much I 
elongated, and the scales of the baok and abdomen arc an- J 
gular, while those of the sides consist of but one row of long \ 
I narrow ones arranged vertically. Of the other species I only 
I, possess the tail and a very small part of the body. It difi'ers 
from the last, in appearing to be entirely covered with e 
angular scales. Both of th^m, I have no doubt, belong 
order GanoidecB of M. Agassi?. 

tthoQgh BuiTouiu]i>d bj others of BandBtone, 
\ ttie former occur in a bed or layer of detached 
k of the Serra.— J. E. Bowmak. 

* Agassiz mskca Lbpm but seven species, and refera tbrtao) 
^Cttenoid group. — J. E. B. 

I Thefiih here described is the ABpidorb^chuaCoi 
rl841 




On breaking these stones, some of them exhibit abundance 
of a minute bivalve shell ; and at Mundo Novo I met with a 
very perfect specimen of what I believe will prove to be a 
species of Turrilites, about an inch and a half long, and * 
single valve of a Venus, aiiout half an inch in length, and in 
very excellent preservation. Both of them were found in the 
same fragment of limestone,* I was informed by a person in 
Jardim, that a few years ago he found a small serpent coiled 
up in a stone which had been split, but this, no doubt, was a 
species of Ammonites. In the several hundred stones, however, 
which I broke in search of fish, I met with nothing of this de- 
scription. During my excursions in the neighbourhood of 
Barra do Jardim, 1 nowhere met with limestone in situ. 

In conclusion, I may mention that the map of Brazil which 
I possess is that published by the Society for tiie Diffusion of 
Useful Knowledge, and that the towns of this province are 
there very inaccurately laid down. Thus the Villa das Lavlras 
da Mangabeira, in place of being to the north of Ico, ought 
to be ten leagues to the south of it ; and the Villa do Crato, 
which occupies about the place of Lavras, ought to be twenty- 
four leagues further to the south-west, which will bring it up 
to its proper station at the foot of the Serra de Araripe ; 
while Barra (not Bom) Jardim should be fourteen leagues to 
the south of Crato, Such being the case with these, I have 
no doubt that most of the other inland towns are equally erro- 
neously laid down. The southern boundary also of the pro- 
vince ought to run in a line with that which separates Para- 
hiba &om Feniambuco. 



On the Fossil Fishes found hy Mr Gardtter in (he Province of 
Ceara, in the North of Brazil. By Professor Aqassiz. 
Communicated by the Author. 

Among the fossil fishes collected in the north of Brazil by 
Mr Gardner, and which have been submitted to my examina- 



* These shells 1 have uot Been, but Moils. Agassiz considers the min 
bivolvos to consist of two kinds, Iwtli new and peculiar ; and I shiUl be ci 
g to txn them examimed bv competent concliologists.— J. E, H. 



tinn by Mr Bowman, I bave recognised seven distinct species, 
all new, but which appear to me to identify not tbe less the 
deposit in which they are found as belonging to the chalk-for- 
ination, and that because of the simultaneous occurrence of 
Ganoid, Ctenoid, and Cycloid fishes. 

The two Ganoids which I have recognised, belong to two 
genera already chai-acterized in my Recherches sur lea Pois- 
sons Fossiiee. They are 

1. An Aspidorhi/Hchun, wTiich I have named j4. Comptoni ; 
allied to the j4. cinclus of the Kentish chalk, but which differs 
from it by its scales being more rugose, I have dedicated it 
to the Marquis of Northampton, who communicated the first 
specimens to me. 

2. A Lepidolus, which I shall name L. lemnurus, charac- 
terized by the numerous ailiculations of the rays and of ite fins. 
The species of lepidotus met with in the chalk of Kent has 
more elongated scales than those of the L. lemnurug. 

The Ctenoids are three in number, but they belong to one 
genus, of which I am not acquainted with a living species. 
Its characters are very remarkable ; and it is a combination of 
features borrowed from several types, afterwards distinct. One 
dorsal scaly fin, without spinous rays, combined with- ventral 
fins occupying the middle of the abdomen, and pectinated 
scales, form, certainly, a very peculiar assemblage of characters. 
I have named this genus Pltacolepis, and have distinguished 
three species. 

1. Pkacolepis Brama. Broad : second posterior suborbitarjF' J 
narrower than the superior. 

2. Phacolepig buccalig. Elongated ; the two posteric"- » 
orbitaries of equal size, and elongated. 

3. Pkacolepis tatiis. Short, broad ; the two p( 
orbitaries equally short, and of the same b^eadt^ 

The Cycloids belong to two extinct genera, 

1. Cladoci/clug, covered by very large scale 
are long, marked with pores and lobed fturot 
wards the posterior edge. Small conical teeth. 
species, CI. Gardneri, of very great size, »-hi(''' 
to the zealous traveller to whom the di 
scale from tbe Kentish chalk, whieb Vk 




ropUB OH Myarotttttieed Pregture 
on Fossil Fishes, and which I supposed might he referred to 
my genus Hypsodon, ia a scale of Cladocyclus. The teeth of 
the Brazilian Cladocyclus, which I have observed on a speci- 
men furnished with scales, leave no doubt as to their generic 
difference. 

2. CalamopleuTua. Scales tireular ; tube of the lateral line 
Btraigbt and verj- short ; trunk cylindrical, which induces nw 
to term the species Cal. cy/indricus. 

I shall publish detailed figures and descriptions of these 
fishes, OS complete as the materials I have examined admit 
of. in one of the supplementary parts of my work on Fosal 
Fishes. 



On Bi/droataticai Pregture as a Cause of Earthquakeg, Bj 
the Rev. John Toplis, B. D., South Walsham, Norfolk. 

Communicated by the Author.* 

Amongst the various causes brought forward to account fat 
the ]>henomena of earthquakes, the writer of this article is nol 
aware that they have ever been attributed to that of hydro- 
statical 'pressure. Perhaps this action may account in some 
instances for the circumstances which attend the convulsions 
of the earth's surface. Those which are most violent gene- 
rally occur near the sea in the neighbourhood of the highest 
mountains, which would afford the greatest pressure, upon thfl 
gnpposition of their containing columns of water commnni- 
eating with that under the surface where the eruption takec 
place, of sufficient altitude to produce such an effect. The ver- 
tical columns may be supplied by the water condensed froffl 
the aqueous vapour passing over their cold or snow-cover«d 
summits. 

In order to remove any doubts with respect to the powei 
arising from hydrostatical pressure being able to produce earth- 
quakes, it may be observed, that the weight of a cubic foot ol 
water is about 1000 ounces avoirdupois ; consequently, th» 
of a column of water of an equal base, 500 feet in height 

• Read before tlio Wemorisn Society, November 14. JMO. 



would be 31,250 pounds. As it is the property of fluids 
press equally in all direetions, a square foot of the water, whidkl 
communicates with a, column of it of tViis height, would act 
ftgaiDst an upper stratum with a force equivalent to the same 
weight. From the above it maybe easily inferred, that when 
the height of the column of water amounts to several thousanaJ 
feet, and Uiere is a pressure upwards to the extent of a nuidfl 
ber of square miles, it may be su£Seiently great to produce, b« 
sudden elevations and ruptm-es of the strata, the violent coniA 
cussions and upheavings which occasion the most calamitoofl 
earthquakes. I 

That the interiors of many mountains do cont^n water, |fl 
well ascertained and proved by numerous facts given in varlffl 
ous treatises upon geology. During volcanic eruptions fro^B 
some of the Andes in South America, there are many iod 
stances, according to Humboldt, of very large quantities ofl 
water bursting from thfeir sides. Those of Cotopaxi, Tungofl 
ragua, and Saugay, always, from openings at the elevations ofl 
2500 or 2600 toises above the level of the sea, eject a prodlfl 
gious quantity of fish along with torrents of water. At tilH 
'time of the last eruption of Mount Idienne, a volcano in thq 
«ast of the island of Java, so great a body of wa^er was forced 
. out, that the country extending from the mountain to thesad 
a distance of twenty leagues, was inundated, and it gave rign 
to two large rivers. I 

The existence of extensive levels of water beneath the sinfl 
face of the soil in those districts which are liable to ear^fl 
quakes is rendered probable, from this circumstance beid| 
known to occur in many instances in different regions. J^fl 
evident in the case of Artesian wells. The Bpriiinfl|H^H 
water, some of which are very powerful, that rise^^^^^^B 
bottom of the si-a, and also, as Hmnboldt obsen ^H 

the centres of very flat islands, for instance, tin ^| 

Cuba, and some of the Bermudas, must hn fi ^| 

hydrostatical pressure from higher lands, ^| 

a very considerable distance. Streams ut ^| 

quently found neai- the shore at the depth | 

feet below the level of the ttea, many ' 
■^pass under its bed. Tbe muaeKm^^^^^^^^^^^^^^m 
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engulfed, and of fountains rising sufficiently large to form con- 
siderable rivers, are a proof that very great quantities of wa- 
ter sometimes exist bttiow the surface of the ground. 

Except in the cases of very slight earthquakes, or when 
they are connected with volcanic action, an eruption of water 
generally takes place through the iissurea which are made at 
the time. It was the case with the earthquake at Jamaica, in 
the year 1692, as appears from the Philosophical Transactions, 
vhere it ia stated, that at several places very large quantities 
of water were forced up Jrom the openings of the earth to a 
considerable height. At Varga, a few miles from Lisbon, Aat^ 
ing the time of the eaithquake there in November 1765, 
many springs hurst fortli, and water was spouted to the alti- 
tude of nineteen feet. According to Humboldt, when ait 
earthquake destroyed the city of Cumana on October 21. 1766,, 
the earth opened at several places in the province and vomited 
sulphureous water. Also, during the violent earthquake which 
in one minute overthrew the citv of Caraccas on March 26. 
1813, so much water was thrown up through the cracks that 
a new stream was formed. When the earthquake occurred 
at Riobamba in 1797, the earth was fissured in innumerable 
places, and immense gulfs were likewise formed ; quantities of 
watf r rose, filling up valleys 1000 feet in breadth and 600 feet 
in depth. Wide rents were also opened during violent earth- 
quakes on the north coasts of South America, in order to give 
exit to streams of water which then gushed out. It was c^en 
observed that, during these convulsions, water with sand, mud; 
&c. was thrown up from wells, sometimes to a height of tfairt] 
feet. Von Humboldt also relates, that this phenomenon u 
generally observed during the shocks at Cumana. From th4 
statements of the earthquakes in Calabria, which took plaol 
in tlie years 1783-1786, large columns of water frequentlj 
spouted to a great height above the surface of the earth. ' 
During the convulsions of the valley of the Mississippi i( 
tlie year 1811, the earth rose in great waves, and when thq 
reached a certain elevation, tlie surface burst, and volumes d 
water, sand, and coals, the materials of the soil, were dia 
charged to the altitude of 100 feet or more. When an earth 
naiOce took place at AmaTapoo \q the Bvna».b. tamtOTy ^ 



April 23. 1839, water issued up to a liuii^ideralile height 
tbrougb the openings of tlie earth. It is not requisite to enu- 
merate raore instances of the eflFusion of water which gene- 
rally takes place at the time of earthquakes which are not 
connected with volcanic action, as they may be found in the 
works of Lyell and other geologists. The above are sufficient 
to shew that hydrostatical pressure, producing sudden frac- 
tures and eruptions of the under strata, if not the sole cause, 
is, in general, acting forcibly at the time of their shocks. 

It is, perhaps, difficult to assign any other cause thajt that 
of hydrostatical pressure to the circumstances of earthquakes 
frequently occurring longitudinally in parallel directions to 
the chains of mountains in the neighbourhood. This was the 
case iu the plains of the Mississippi in 1811, where the chains 
were all parallel and in the same direction from SW. to NE. 
as the Alleghany range. Professor Bischof, in his memoirs upon 
volcanos and earthquakes (published in this Journal), states this 
to have occurred in the Pyrenees, on December 28. 1779, July 
10. 1784, July 8. 1791, May 22. 1814, &c. ; also earthquakes in 
South America seem to follow the direction of the moimtains. 
Thus, that at Caraceas in 1812 followed the direction of the 
littoral CordUleras ii-om E.N.E. to W.S.W. That of Cumana _ 
in 1797 presented an instance of the same fact. Tlie predo- 
minant direction of the frequent earthquakes on the coast a 
Chili and Peru is also that of the large chain of the Andes 
which is parallel to the coast. All the older reports likew 
«tate that in tliese countries their direction is from S. to N>J 
or VKe versa ; and Mrs Graham remarked that she felt, durinf 
the violent earthquake in Chili in 1S22, as if the whole groui 
from north to south were suddenly raised and then sunk agai 
If it be supposed that there are hollows under the moun^ 



n consequence of their original elevations, < 
ire tilled with water, tlie earthquake might ari' 
lition of water under the plains, which was rent 
Moweiful from an additional quantity, owing 
DQelting of snow, having added t" 'e height 
Otcating vertical columns." 1 do 

Kgreat elevations is eviden qi 

^eir falling in which e 
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particularly that of Lyell, vol. ii., p. 249, &c., 5th ed. It U 
obsen-ed by Ulloa and Humboldt, that the subterraneona 
roarings which accompany the earthquakes and the amazing'ly 
great quantities of water that issue from the earth in the dry- 
est places during their shocks, also the eruptions from volea- 
nos, and numerous other phenomena, indicate that all the soil 
of the plains in the vicinity of the Andes is undermined. This 
may have been occasioned by the constant percolation of war 
ter forced gradually forwards, where there is the least opposi- 
tion, by the weight of the high columns contained in the 
mountains. It is stated by Raynal, in his Histoire Philoso- 
phique, that numbers of rich mines in Peru are ruined by the 
water which descends in a slope from the Cordilleras to the 
South Sea. 

The waters of seas, rivers, lakes, wells, and springs are ge- 
nerally affected by earthquakes, in some cases to a very con- 
siderable distance ; for instance, on the day of that at Lisbon, 
November 1. 1755, within a short interval, the waters of th( 
sea in the West Indies, on the shores of Madeira, of lakes ii 
Scotland, &c, &c., were unusually agitated. This may havi 
been occasioned by the oscillations of the earth being com 
municated laterally, causing it to heave and subside undei 
the waters. The strata were observed to be shaken in man] 
of the Derbyshire mines fi-om the effects of that earthquake 
According to Bischof, in his Memoirs on Volcanoa and Harth' 
quakes, the commissioners who were employed to make ob 
servations on the earthquakes in the district of Pignerol neai 
Turin, relate that the very day, April 2. 1808, when one g 
the most violent shocks was felt, the masting engine at Touloi 
was elevated more than an inch, 

Boussingault asserts, Annal. de Chiin, et do Phys. t. Iviii. 
that the most memorable earthquakes in the Ne» 
World, which ravaged the towns of Latacunga, Riobamba 
Honda, Claraccas, Laguayra, Merida, Barquisimeto, &;c., di 
not coincide with any well-established volcanic eruption. Th 
oscillation of the surface, owing to an eruption, is as it wep 
local ; whilst an earthquake which is not subject (at least ap 
parently) to any volcanic explosion, extends to incredible di! 
tances, in which case it has also been remarked that i 




i 



'ituse of Earthquakes. 
locks m(»t commonly followed the direction of chains c 
lount&ins. The same observation has been made with reJ 
itpect to the West Indies by Jonnes in bis Hist Phys. dea AuJ 
tilles, p. 104. This circumstance shews that earthquakes 
•lexccpt in the vicinity of volcanos, are not owing to the exJ 
pansive power of gases or vapours, which most probably do n 
'extend to any considerable distances, as they woald soon b^ 
condensed or absorbed by water, or else so far expanded as t 
lose their power of acting with sufficient force. 

It is frequently observed during violent earthquakes, for in. 
stance those of the Caraccas in March 1812, and of the plains 
of the Mississippi in 1811, that the surface of the ground has 
been in s. continual undulating movement and heaving up like 
a boiling liquid. This agitation may be explained with 1 
'greater probability by the supposition that the action upward 
arises from an under body of water, than from the expansioi 
of gases or vapoura. The reiteration of the shock of an eart 
quake after certain intervals, may be owing to the subsidenOfi 
of the elevated strata having closed the principal opening^[|| 
which caused another oscillation after a sufficient influx of 
water had taken place. 

Earthquakes very seldom, if ever, occur, except where there 
are volcanos, in very high latitudes that have the surface of ■ 
the ground covered almost perpetually with ice or snow. In [ 
Ihese countries the soil probably remains frozen to a v 
great depth, consequently there can be no action of water o 
p&ble of tipbeaving it. 

If hydrostatical pressure be the cause of earthquakes, they' 
would not occur, as is the case, on very elevated surfaces or 
steppes, except in a very slight degree, from the 
municated by distant convulsions of the earth. 



Brief Observations on the State -of the Arts in Itali/, icif/i a 
short jiccount of Cameo-catting, Mosaic mork, Pielra Dura, 
and also of some of the Duntes/ic Arts and Mechanical Con- 
trivances of the Italians. By Charleb H. Wilson, Esq. 
Architect, Edinburgb, A. R.S. A., and M.S. A..* Commu- 
nicated by tbe Society of Arts for Scotland. + 

I FEEL that I ought to apologise to the Society for bringiDg 
before it a paper of this nature, which contains no description 
of any new art or discovery, but which may be described as 
being little more than a catalogue of arts and practices, most 
of which are of great antiquity. I hope that such a paper may 
be deemed admissible. As far as my individual opinion goes, 
I would say that it would be very desirable if several papers 
were read every session contaiuing as distinct accounts as t 
could be obtained of the state of the arts and sciences, with 
reviews of the progress made in them in different Continental 
countries every year. That such papers would be useful in 
variouspointsof view appears tome suilieiently obvious; those 
who have neither leisure nor opportunity to inquire for them- 
selves would by this means obtain a great deal of valuable and 
interesting information ; our efforts to excel in the arts and 
sciences would be stimulated ; and, above all, I think that, 
whilst our national vanity would be advantageously chastened, 
feelings of respect and esteem, founded on a knowledge and 
just appreciation of the merits of other nations, would beyond 
all other influences lead to international amity. Feelings like 
these have already been happily nourished by the amicable in- 
tercourse of literati of different nations : tlie course which I ad- 
vocate would tend to the further diff^usion of such sentiments 
amongst all classes. 

I cannot, without presumption, imagine for a moment that 
the paper which I now bring before you can deserve to be con- 



• Read before the Society of Arts for Scotland, 23d November 1840. 
t Having beon requested by the Society of Arts to pubiiBh tbis paper on 
a popular topic, we give it a place, althougli it is not atrictly conaected tvitb 
S BQlgeots DBoall; discassed in this Joumnl,— 
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■ ^ercd one of such a series. I went abroad at a very eSrly 
t age, and my time was entirely given up to the study of the art 
to which I had devoted myself, and which every thing aroimd J 
me tended to increase my love of. The culhiteral studies of] 
the youthful artist are naturally those connected with his art, J 
and are greatly more extensive in Italy, from hiany favour- 
ahle ciri'iimstances, than in Scotland, and the brief allusion , 
which I have made to them and to the time of life wlien I 
lived abroad, is meant as an apology for the meagreuess of the I 
details which I humbly bring under your notice. ] 

Any comment on the political condition of Italy would be I 
out of place in a paper to he read here, a!tbou;^h a distinct J 
apprehension of it would be necessary previously to any in- ' 
I qwiry into the state of her arts and sciences, and also to enable 
K us justly to appreciate the great merits of those Italian philo- 
" sophers and literati, who, despite of adverse circumstances, so 
greatly distinguish themselves. To so slight a sketch of the 
«r/« of Italy as that I am about to offer, any lengthened ob- 
servations are not so necessary. Whatever may he our opi- 
nion of Austrian principles of government, and of Austrian 
influence in Italy, all who have visited the Italian territories 
of that power, must, I think, acknowledge that Lombardy is 
fc greatly in advance of the independent states, and in no part 
I of Europe, Scotland excepted, are there more numerous schools 
B for the instruction of all classes of the people. As the trar 
fc--*eIlM advances southward, with nominal independence politi- 
W cal degradation increases, and the general character of the 
* people is lowered. We can feel no other emotions than those 
of regret for the prostration of Italy ; biit if we examine into 
the customs of the Italians, we shall everywhere find expres- 

»Mve indications of ancient power and refinement, an " 
proof that, where civilization and its attendant i 
arts has once held extensive sway, advantages 
which it is almost impossible, or at any rate vi 
deprive a people. 

I shall commence with a brief notice of the 
in Italy ; this fine art has gradually declined, ai 
f to be no indication at present of its recovery, ll 
y academic 6/stem. T he RomaaBe^ 
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u cold affectation of classic purity, and a want of energy 
and nature in all its productions ; but, whilst we avoid the er- 
rors into which it has fallen, we should not allow these, and 
the difference of its practice from our own, to blind us to 
its good quahties ; many Roman artists draw exceedingly well, 
and they evince this power in the large and fine cartoons which 
they are in the habit of executing before commencing a pie- 
tmre. But if the student in this country does not draw long 
enough, which I tliink is the case, the Italian student, in ac- 
quiring his mastery of the crayon, seems to forget tliat he ie 
ever to use the brush ; and the Italian artists rarely prove even 
tolerable colourists, whilst then- prejudices as to the adoption 
of many necessary processes in painting, and which were un- 
questionably in use amongst their great predecessors, are in- 
vincible. This was illustrated in kn amusing manner one day 
in the Florence gallery. An Italian artist was busy copying a 
Venetian picture, and my late friend Mr James Irvine, hap- 
pening to look at his work, remarked to him that he never 
could hope to imitate the brilliancy of the original without 
glazing. " I know that," said the Italian, " but I won't glaze." 

At Florence, painting is in much the same state as at Rome ; 
of late some artists have endeavoured to add richness in colour 
to the correctness of their drawing, but they have only suc- 
ceeded in arranging on their pictures in brilliant juxtaposi- 
tion rainbow colours, without attaining that harmonious effect 
which marks the works of their great predecessors. At Naples, 
painting is at a low ebb ; at Genoa, lower still ; at Venice, it is 
little better ; but at Milan it reckons amongst its professors 
clever men in some departments of the art. 

Fresco painting is still pursued in Italy, but with most suc- 
cess by the Germans. I wish to avail myself of this occasion 
to do homage to the extraordinary merits of the masters of 
this distinguished school ; in looking on their works, we can- 
not but regret that greater encouragement is not given to the 
highest department of painting in this country ; in those which 
are encouraged, our artists excel ; and we may, I think, there- 
fore, justly conclude that ability would soon be found to exe- 
cute works of the noblest description. 

; may appropriately be considered after paintinf 



I are all, doubtless, well acquainted with 
which have lately marked the progress of t 
most of these distinguished artists are now dead. Several of 
Raphael Morghen's pupils are much esteemed, the best of 
whom are established at Milan ; many very fine and important 
works have been lately finished or are now in progress. Messrs 
Ludwig Gruner and Rusweigh, both Italianized Germans, | 
promise to revive the style of Marc Antonio with success. 

The Italian engravers are moat successful in their works 
from historical pictures ; but a practice which they follow is, 
in my opinion, calculated to prevent their imitating with fidel- 
ity the style and feeling of the artist whose production they 
copy. They engrave from highly finished chalk drawings copied 
from pictures by artists who devote themselves to this branch : 
however faithfully these may apparently copy, it is certain " 
that their drawings will, to a certain extent, exhibit their pecu- J 
liarities of mind and feeling, and, as the engraving must like- | 
mse so far be marked by the style of its author, the process is I 
not favourable to the production of engravings of a faithful I 
character. 

It is but fair to mention that this practice is forced upon J 
the Italian engraver, as he can neither transport gallery pie-' 
tures nor frescoes to his study. 

The landscape engravers of Italy are not successful- Frigid 

imitaters of Woollet in general, their wocks are far inferior to 

'. those of that admirable master, 

I Sculpture is certainly the art which stands highest in I 
Canova rescued it from the infamy into which it had bui 
his genius at once raised it to excellence. If I B 

immortal artist has worthy successors amongst his n 

I express, as strongly as possible, a favourable npinl* 
state of the art. If we are to term that tlie R'liu:. ■ 
BCidpture which reckons amongst its (imfi-.'^oi-.^ :■.!] 
sculptors of various nations who mr*' ' 

fixed place of residence, then we in 
the first school existing. Englami 
that united school. ! shall not vu: 
between it and our present Britisli 
ant fact, and to its honour, thiWt, u-- 
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sculptnre in Italy, England could boast a succcfiaion of v^ 
eminent sculptors. I may mention the estimation in wluch 
our great Flaxman is held in Italy. " Flaxman," sud a &- 
tinguisiied artist to me on one occasion, " was the greatest 
sculptor the world has known since the time of the Greeks ;" 
and this opinion is very general in Italy. I touched shortly 
on the state of pfunttng in the different Italian capitals. I ahftll 
pursue the same course i^-ith sculpture, but more briefly still, 
merely remarking that, with one or two exceptions, there are 
no Italian sculptors of eminence out of Rome. 

In connection with the arts of painting and sculpture, we 
may now consider mosaic work and cameo-cutting as practised 
in Borne. The art of mosaic work has been known in Rome 
since the days of the republic. The severe rulers of that period 
forbade the introduction of foreign marbles, and the republi- 
can mosaics are all in black and white. Under the empire the 
art was greatly improved, and not merely by the inti-oduction 
of marbles of various colours, but by the invention of artificial 
stones, termed by the Italians amalti, which can be made of 
every variety of tint. 

This art was never entirely lost. On the introduction of 
pictures into Christian temples, they were first made of mosaic j 
remaining specimens of these are rude, but profoundly inter- 
esting in a historical point of view. When art was restored 
in Italy, mosaic also was improved, hut it attained its greatest 
perfection in the last and present century. Roman mosaic, as 
now practised, may be described as being the production of 
pictures by connecting together numerous minute pieces of 
coloured marble or artificial stones ; these are attached to a 
ground of copper by means of a strong cement of gufti mastic, 
and other materials, and are afterwards ground and polished 
as a stone would be to a perfectly level sui-face ; by this art 
not only are ornaments made on a small scale, but pictures of 
the largest size are copied. In former times the largest cupolas 
of churches, and not unfrequently the entire walls, were en- 
crusted with mosaic. The most remarkable modern works are 
the copies which have been executed of some of the most im- 
portant works of the great masters for the altars in St Peter's. 
These are in every respect perfect imitations of the origi^^ 



■and when the originals, iu spite of every care, must ehangeil 
Paiid perish, these mosaics will still convey to distant ages t« 
perfect idea of the triumphs of art achieved in the fifteenttiH 
century. The government manufactory in Rome oecupiedH 
the apartments in the Vatican which were used as offices oEH 
the Inquisition. No copies are now made, but cases of smalt^M 
are shewn, containing, it is said, 18,000 different tint&9 
Twenty years were employed in making one of the copies |9 
have mentioned. The pieces of mosaic vary in size from aftl 
eighth to a sixteenth of an inch, and eleven men were em^l 
ployed for that time on each picture. JM 

A great improvement was introduced into the art infl 
1775 by the Signor Raffaelli, who thought of preparing thoB 
gtnalH in what may be termed fine threads. The pastes oiB 
amalti are manufactured at Venice in the shape of crayons, Oin 
like sticks of sealing-wax, and are afterwards drawn out by tbM 
workman at a blow-pipe into the thickness he requires, oftenfl 
almost to a hair, and now seldom thicker than the finest grasflfl 
stalk. For tables and large articles, of course, the pieces sn% 
thicker ; but the beauty of the workmanship, the soft gradation 
of the tints, and the cost, depend upon the minuteness of the 
pieces, and the skill displayed by the artist. A ruin, a group of 
flowers or figiu'es, will employ a good artist about two months 
when only two inches square, and a specimen of such a descrip- 
tion costs from L.5 to L.20, according to the execution ; a 
, landscape, six inches by four, would require eighteen months, 
I and would cost from forty to fifty pounds. This will strike you 
' as no adequate remuneration for the time bestowed. The _ 
finest ornaments for a lady, consisting of necklace, ear-r 
and brooch, cost L.40. For a pictiire of Paestum, eight fl 
long, and twenty inches broad, on which four men were 
I«ed for three years, L.IOOO Sterling was asked. 

1 shall now notice the mosaic work of Floren 
touching on cameo -cutting. It ditFers entirely 
TBOsaic, being composed of stones inserted ii 
large masses ; it is called work in pittra d 
used are all more or less of a rare and pi 
' old specimens the most beautiful works a: 
b designs are of an arabesque charactw. 





specimen of this description of pietra dura is an octa 
table in the Gabinetto di Saroccio, in the Florence i 
It is valued at L. 20,000 Sterling, and was commenced in 103^ 
by Jacopo Datelli, from designs by Ligozzi. Twenty-two a 
ists worked upon it without interruption till it was terminated 
in the year 1649. Attempts at landscapes, and the imitation 
of natural objects, were usually failures in former times, — 
mere works of labour, which did not attain their object ; but 
of late works have been produced in this art, in which are re- 
presented groups of flowers and fruit, vases, mnsical instru- 
ments, and other compatible objects, with a truth and beauty 
which excite the utmost admiration and surprise. These pic- 
tures in stone are, however, enormously expensive, and can 
only be seen in the palaces of the great. Two tables in the 
Palazzo Pitti are valued at L.7000, and this price is by no 
means excessive. These are of modem design, on a ground 
of porphyry, and ten men were employed for four years on 
one of tliem, and a spot is pointed out, not more than three 
inches square, on which a man had worked for ten months. 
But Florentine mosaic, like that of Rome, is not merely used 
for cabinet tables or other ornamental articles ; the walls of 
the spacious chapel which is used as the burial-place of the 
reigning family at Florence are lined with pietra dura, real- 
izing the gem-encrusted halls of the Arabian tales, Roman 
mosaic, as we have seen, is of great value as an ally to art ; 
but Florentine mosaic can have no such pretensions, and time 
and money might be better bestowed. The eifect is far from 
pleasing in the chapel I hare alluded to, and I think that the 
art might be advantageously confined to the production of 
small ornaments, for which it is eminently adapted. 

An imitation of the pietra dura is now made to a great ex- 
tent in Derbyshire, where the Duke of Devonshire's black mar- 
ble, said to be quite equal to the famous Nero Antico, is inlaid 
with malachite, Derbyshire spars, and other stones ; but the in- 
laying is only by veneers, and not done in the solid as at Flo- 
rence. This, with the softness of the materials, makes the 
Derbyshire work much cheaper, and yet for a table, twenty to 
twenty-four inches in diameter, thirty guineas is asked. Were 
a little more taste in design and skill in execution, shewn, tha 
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Derbyshire work might deservo to be more valiioii, as tb* 
materials, especially the black marble, are beautiful. 

I shall now return to cameo- cutting. This ai-t is also of 
great antiquity, and is pursued with most success in Rome, 
where there are several very eminent artists now living. Ca- 
meos are of two descriptions, those cut in stone, or pietra 
dura, and those cut in shell. Of the first, the value depends 
on the stone, as well as in the excellence of the work. The 
stones most prized now are the oriental onyx and the sardo- 
nys, the former black and white in parallel layers, the latter 
cornelian, brown and white ; and when stones of four or five 
layers of distinct shades or colours can be procured, the value 
is proportion ably raised, provided always that the layers be so 
thin as to be manageable in cutting the cameo so as to make 
the various parts harmonize. For example, in a head of Mi- 
nerva, if well wrought out of a stone of four shades, the ground 
should be dark grey, the face light, the bust and helmet black, 
and the crest over the helmet brownish or grey. Next to 
such varieties of shades and layers, those stones are valuable 
in which two layers occur of black and white of regular breadth. 
Except on such oriental stones no good artist will now bestoW' 
his time ; but, till the beginning of this century, less attention 
was bestowed on materials, so that beautiful middle-age and mo- 
dem caraeos may be found on German agates, whose colours are 
generally only two shades of grey, or a cream and a milk-white, 
and these not unfrequently cloudy. The best artist in Rome 
in pietra dura is the Signer Girometti, who has executed eij 
cameos of various sizes, from 1^ to 3^ iiiches in diameter, 
picked stones of several layers, the subjects being from the 
tique. Theseformaset of specimens, for which he asks L. 3 
Sterling. A single cameo of good brooch size, and of 
colours, costs L.22, Portraits in stone by those excellent 
ists Diez and Saulini may he bad for L.IO. These cameos 
all wrought by a lathe with pointed instruments of steel 
by means of diamond dust. 

Shell cameos are cut from large shells found on th 
and Brazilian coasts, and generally shew only tw 
; either a pale cofFee-colour or ti i\t 
\ m-ange ; the latter is most prized. 
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littU' steel chisels ont of tlie white portion of the shell. A 
fine shell b worth a guinea in Rome. Copies from the an- 
tique, original ilpsiyns, and |>ortraits, are executed in the most 
exquisite style of finish, and perfect in contour and taste, and 
it may be said that the Roman artists have attained perfection 
in this beautifVil art. Gooil shell cameos may be had at from 
L.I. to L.5 for liead.«, I..3 to L.4 for the finest large brooches,' 
a comb costs T..10, and a complete set of necklace, ear-rings, 
and brooch, cost L.21. A portrait can be exeonted for L.4 or 
L.5, according to workmanship. 

Having now touchetl npon those minor arts whicb have 
an intimate connection with painting and sculptnre, I shall 
make a few observations on architecture, and the constructive 
and decorative arts which are connected with that science : 
but this I must do ver^ briefly indeed, as otherwise I should 
occupy too much of the time of the Society. 

The architects of Italy have but litfle scope for a display of 
ability, as the population is not on the increase, but, on the con- 
trary, except in parts of the Austrian States, has shrunk away 
from the number required to occupy the palaces, villas, and 
houses which already exist both in town and country ; and this 
is painfully proved by the number of empty and dilapidated 
edifices. The various buildings which belong to Government, 
the churcbes, colleges, and hospitals, have generally been 
built on a scale of magnificence which has never been excelled, 
in some instances never equalled, in other countries, but all 
betoken more or less the same melancholy decline. By this 
observation I do not mean to convey the idea that the build- 
ings themselves are ruined or neglected ; I allude to their 
emptiness, and to the absence of that state wjiich once filled 
them with its splendour. To her honour, the hospitals of 
Italy have long been known for their number, extent, and 
order, smd these are still models in many respects. Although 
not OTOwy works, yet some of gi"eat magnitude are going on in 
Italy, and in these taste in design, magnificence in material, 
and solidity of construction, are displayed. The restoration 
of tl)e Basilica of St Paul's at Rome is an hnmense undertak- 
ing ; to effect it, contributions have been obtained from all 
countries, nhethcr in money or materials. It is said 
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George the Fourth subscribed; and I may mention that the 
facade of another church in the Eternal City has been built at 
that sovereign's expense, in a way which he must little have 
anticipated. When tlie celebrated Gonsalvi visited England, 
his Majesty presented him with a magnificent snuff-box, which 
the cardinal in his will directed to be sold, and the proceeds 
applied to put a front on a church which had for a long time 
been unfinished in that respect. 

The passion which all pontiffs have displayed for building 
still animates the less potent holders of St Peter's chair of our 
day ; and although inhabiting a palace which contains twenty- 
two court-yai'ds, twelve halls of entrance, twenty-two grand 
stair-cases, and thirteen hundred of various descriptions ; two 
large chapels, and eleven thousand rooms and galleries, in 
which miles may be walked without returning on the steps, 
yet each succeeding pope adds or alters, or marks repairs with 
his sculptured coat of arms. 

Although there is not much employment for architects in 
Italy, there can be no question of the skill displayed in erect- 
ing their designs. The masonry is excellent, and the ancient 
Roman brick-work is rivalled by that of the present genera- 
tion ; houses are built of brick, in which all the exterior de- 
corations are moulded in that material as perfectly as if exe- 
cuted in stone. The skill with which the Italian workmen 
build in brick may be exemplified by a notice of the Floren- 
tine practice of arching over rooms without centering of any 
description. Two thin moulds of board, the shape of the in- 
tended arch, alone are used ; these are placed at each end of 
the apartment which it is intended to cover in, and pieces of 
string are stretched from the one to the other, guidi 
workman as he advances in the formation of his arc' 
he builds, uniting the bricks by their thin edge 
thinner than in those we use), and trusting entire! 
naeity and quick setting of the cement- 
Plastering is carried to a perfection in Italy i 
have, I believe, no idea in this country; rooms ^rei 
finished, that no additional work in the shape of 
ing is required, the polish of the plaster and i 
tint rivalling fine porcelain. At times the s 
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ter is fiutcd, or various deBip;ns are exi^cutt-il in tntqfflio npon 
it, in the most beautiful manner. Scngliola, a very fine pre- 
paration from pypsiim, is tlie material chiefly used. 

As an instance of the cheap rate at which this work is done, I 
may mention the new ball-room in the Palazzo Pitti, grand-dn- 
cal resilience at Florence, which, including mouldings, figures, 
bae-reliefe, and ornaments, was executed at a cost of two 
crowns for every four feet square. 

Work in scagliola naturally follows in my notice of the 
arts of architectural decoration ; but this I need not describe, 
as the art is now practised in England with great success, 
and an artist has lately settled in Edinburgh, whom I ear- 
nestly hope may meet with encour^oment. A most beautiful 
art may he uientioned here, in connection with the last, I 
mean that of making what are termed Venetian pavements, 
which might advantageously be introduced into this coun- 
try. The Hoors of rooms are finished with this pavement, 
ae it is somewhat incongruously termed, and I shall briefly 
describe the mode of operation in making these, but must 
first observe that they are usually formed over vaults. In 
the first place, a foundation is laid of lime mixed with poz- 
Kolana and small pieces of broken stones this is in fact a 
sort of concrete, wliich must be well beaten and levelled. 
■When this is perfectly dry, a fine paste, as it is termed by the 
Italians, must be made of lime, pozzolana, and sand ; a yel- 
low sand is used which tinges the mixture ; this is carefully 
spread to a deptli of one or two inches, according to eircum- 
etancos. Over this is laid a layer of irregularly broken mi- 
nute pieces of marble of diiFerent colours, and if it is wished, 
these can be arranged in patterns. After the paste is com- 
pletely covered with pieces of marble, men proceed to beat 
tlie floor with large and heavy tools made for the purposes 
when the whole has been beaten into a compact mass, the 
paste appearing above the pieces of marble, it is left to harden. 
It is then rubbed smooth with fine grained stones, and is 
finally brought to a high polish with emery powder, marble- 
dust, and, lastly, boiled oil rubbed on with flannel. 

This makes a durable and very beautiful floor, wliich in this 
country would be well adapted for halls, conservatoriet 
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■other buildings. In connection with the arts which the ai-clii- 
t summons to his aid, I shall now notice that of ornamental 
Ipture ; and here agaiu we must acknowledge the superior 
-skill of the Italians. The eliief encouragement to ar- 
s of this description, is tliat given by foreigners, especially 
f English travellers in Italy. Copies of ancient seulptui 
Bses, chimney-pieces, and other ornamental articles, are ex;! 
I Gated in the most perfect manner, and at a,very cheap r 
I Such is the skill of the Italian workmen, that a native of C 
I Kira actually cut a bird-cage in marble, which he present« 
' ' to his sovereign the Duke of Modeiia, who, by tlie return h 
made, rather shewed his sense of the folly of the sculptor, thfti 
of his patient perseverance in the production of s 

» Specimen of his skill. 
But whilst the sculptor displays his skill in these comparaiii 
tively trifling departments, he is equally successful in the exfl'^ 
cution of ai-chitectural details on the most gigantic scale, whe- 
ther in solid marble or in veneer. By this latter art lie pro- 
duces magniiicent columns plain and fluted, the core of which 
is of coarse stone, but the joining of the marble-cuating is so 
perfect, that the finished pillar seems a mass of solid marble. 
The marble is attached in a rough state to the core by 
means of a cement composed of resin and marble dust, which 
is so tenacious, that it admits of the hiimmering, chiselling, 
and polishing necessary in finishing the work. By means of 
this system of veneering, the interior walls of churches and 
other buildings are encrusted with rich and varied marbles, 
and tables and -other articles of furniture are manufactured^ 
at a very cheap rate. The art which I have just described ■ 
in fact, that of pletra dura on a gigantic scale. 

Witli the sculpture of the Italians in alabaster, y 
be all acquainted. Thisart is chiefly practised at Pisa, 
and Leghorn. The material, besides being used i 
is ingeniously applied in Rome to the uu 
pearls. Tbepiecesuf alabaster, after beiiij 
the proper sliape, are enveloped iu a 1> 

I with the scales of a \cry small fish roiliti 

I the Mediterranean. 
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mark, that the carpentry of the Italians, as observable in ordi- 
nary howses, displays little skill and indifferent workmanship; 
but in the roofs ami floors of important buildings, tliey satis- 
factorily prove their knowledge of Bt;ientific principles, and se- 
veral of their designs are well known to British arcliiteda. 

With regard to the working of iron, in comparison with our 
system tlie ItalLin is primitive indeed ; yet at times they can 
and do produce very good specimens of workmanship, but at a 
heavy cost ; consequently they are generally content with very 
ordinary productions. A manufactory of wire, and of driving 
and screw nails, by means of machinery, nam occupies the viHa of 
Mececnas at Tivoli ; the articles produced are very well made. 
Copper is extensively used in Italy, and there are productive 
mines in the Maremma Toscana. The workmanship of articles 
made of this metal is respectable ; various utensils are made 
of brass in a very neat and satisfactory manner, but in the in- 
terior finishing of houses, if much nicety is required, articles 
of foreign manufacture are used. 

House-pmnters may be mentioned in the last place, and 
these display much taste and skill ; and there is a class of them 
who greatly excel those in thb comitry, having more the feel- 
ing and taste of artists. Surrounded by tlie finest models in this 
art, the Italian decorator enjoys every advantage in ite study, 
and he inherits besides from the best periods of art, or rather 
from all antiquity, taste and a good system of workmanship. 
He is not a mere machine like the workman in this country, 
who has little use for an intellect beyond enabling him to use 
bis moulds, stamps, and the various mechanical contrivances 
which confine all our decorative arts within such commonplace 
limits. 

In all old architectural drawings and engravings, we find 
a vigorous artist-like style, which is reflected in the works done 
from them. In the architectural engravings of the present 
day, every thing is sacrificed to a display of dexterity in the 
use of the burin ; the spirit of the original ornaments is never 
represented. How strongly this b illustrated, for example, in 
our engravings from Etruscan vases ! Works executed from 
Buch engravings, or from drawings like them, are naturally 
rtiff and lifeless like the models. People who possess a fel 



hig of taste, dissatiafied «'itli such productions, seek to replacii 
tJiem wTtli older specimens, «)id amongst otiier things very in- 
convenient carved chairs and tables, in the workmaoehip of 
whioh they find a pleasure in tracing the iniiuence of miad. 
But the cleverness in the workmanship of these specimens lia« 
greatly misled the taste of the day ; and the abominations of 
Klizahethan architecture, lately dignified with the name of 
ihe lienaisaance style, of which however it is a mere carica- 
ture, the extravagances of the Louis XIV, and XV. eras, or the 
debonnaire barbarisms of Watt«au, have contributed to the ba- 
Bisliment of a healthy taste in style. To restore a feeling for 
better art, the purer styles of classic or Gothic art must again 
be executed in the spirit of better times, and to grace of form 
must be added feeling in execution, 

I shall now turn to the engineering works of Italy, a subject 
worthy of much attention, but on which I regret to say I am 
able to say very little indeed. The greatest works I saw go- 
ing on were thuse at Tivoli, and from the Ombrone to the 
Lake of Castiglione in the Tuscan Maremma. I shall merely 
offer a very brief description of these worki^, necessarily very 
imperfect, as I write entirely from memory. The Tiber or 
Aniene, on reaching Tivoli, was dammed up by the architect 
Bernini ; precipitating itself over the lofty barrier he raised, 
it disappeared under the rocks on which the town is built, and 
was Been again in the celebrated grotto of Neptune ; rushing 
out of this remarkable cavern it fell into another abyss, and 
again vanished into the grotto of the Sirens, from whence it 
issued in the deep valley under Tivoli, several hundred feet 
below its original level. The pencils of the painters of every 



nation have been employed for centuries with thi^ 
teiTible scenery, this orrido bello, of the falls of T 
may now depict the rocks, but the waters are 
Some years ago, Bernini's dam was carried away 
was rebuilt by the Pope's engineers, but if I rem 
the river got the better of them and ♦brow dom 
at last they dammed up old Tib*,T. .1 «\\- tht 

waterfall that ever mifortun;;!' > 111 pi 

discovered that the river, in |i . . Net 

:^d worn away the rockB ii 



^ay, 
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its temple depi'iidttd on a rugged pilliir, the duration of whicb 
could not be calculated upon. To prevent the to\vn paying n 
visit to A.he Sirens hcneath, it was resolved to turn tl»e river, 
and it will be acknowledged that this was a bold undertaking ; 
walled in by in<tuntains, it sought a passage under them ; and 
to a certain extent imitating the operations of nature, the en- 
gineers have carried the rivor tlirough two parallel tunnels, 
and tumbled it into the valley beyond the Sirens' grotto over 
a bank twice or perliaps three times as high as the Calton hill. 
I have made a plan from memory (fig- 1-) of this operation, as 
the best mode of explaining it. The engineers have saved 
Tivoli, but its romantic beauty, as far as the river is concerned, 
is gone for ever. 

The other engineering work which 1 mentioned, namely the 
canal from the Ombrone to the Lake of Castiglione, has ex- 
cited much interest. The Lake of Castiglione, anciently the 
Lacus Prilis, falling very low in summer, left much marshy 
ground uncovered, in which were numerous stagnant pools, 
and quantities of putrid herbage, making the air poisonous in 
hot weather, and breeding myriads of noxious insects. To 
remedy these evils, Leopold the First ordered his architect 
Ximenes to make a canal from the river Ombrone to the 
lake ; by tliis means it was intended to keep the latter con- 
stantly at the same level. This work was finally executed by 
the present Grand Didie in the year 1830, and by means of a 
canal seven miles long and twenty-five feet broad, a sufficiency 
of water is supplied to keep the lake at j proper level ; so 
sufficient indeed was the supply that the whole surrounding 
country was overflowed the first year, but this has been re- 
medied. The air it is said has been improved ; but, when I 
vbited Castiglione in 1832, I found that all who could left it 
in the summer months, and all who remained had the fever. 
Some notice may be expected from one of the engineering 
works in the Pontine marshes; but like other British travellers, 
I have only galloped through them, and have merely to etute 
that the attempts to drait them cost a million of money. 

The roads in the north of Italy are excellent, and indeed 
generally tliroughout the Peninsula. Although a small portion 
comparatively of the country is intersected by roads, I 
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I Ravelled many miles over turf, or by small ti-acks on the coiist 
r on the mountains. Towns are almost universally built on 
I eminences ; consequently tbe roads are hilly, but I think less 
I go than would be supposed from the nature of the country, and 
I'both in direction and in smoothness, they greatly excel tlioB»« 
I of France. 

The system of road-making followed is nearly the same a 
f that adopted by the late Mr Telford, that is to say, : 
ment of stones is first formed upon which the metal is laid; 
but I do not think that the principles advocated by our great 
engineer are followed out in the formation of the pavement, j 
Excellent roads, however, are tlie result of the system, evei 
although gravel' is used instead of broken metal.* 

Various principles of paving are now exciting much attei 
tion in London ; it is to be regretted that something like a seOiV 
sible principle is not followed in Edinburgh. In Italy v 
modes are adopted, in Genoa and at Naples large flat para 
lelograms of lava are used, at Florence large irregular polji^ 
gons carefully jointed, and at Rome a pavement resemblii^ 
our own, except that the stones are of regular forms, of om 
size, and grouted in with lime and pozzolana. 

1 shall now touch very briefly on a few arts of Italy whio 

I remain to be described, and shall then take the liberty of brinj 

' ing before you one or two contrivances which struck me as i^ 

genious and of which I have prepared drawings. 

The goldsmiths of Italy produce ornaments which are both 
remarkable for taste and workmanship, especially those of 
Genoa and Venice. I am enabled to shew yon some triflii; 
specimens which our workmen cannot equal. 

After the goldsmiths I may mention the makers ( 



H -* I have not seen tho railroad wbich hns been lAt«ly Bo 
F to Cas(«llamare, but am well acquainted with the line ; ■ 
engineering moat ariGc in conaidering how it Is to b< 
lav» of Vesuvius. This I beliore will not be 'try diffici 
iaeidiouB eneraj in the earthquake, nad a more okt>. 
showers of scoria:; and ashes which acconipiiiiy an cniii 
" Knilways muj be uaefnl in Italy I" pcomolo h« co 
but I pity the mail nhn poald think of traTvllio^ I 
SR-j put of tlutt cennkjr. 
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ornameiita ami figures : this is an ait in wLich the Italians 
shew inucii taste and dexterity, so much dexterity indeed that 
they sell numbers of antique bronzes of modern fabric yearly 
to aoi-disant antiquaries, who, however, neither possess that 
extensiye learning nor profound experience and correct tasta 
necessary to constitiite such a character. It is much the prac- 
tice in Rome to t.ike moulds from real lizards and to cast them 
in broiiEe ; tliesc make very pretty omamcuts for the table. 
I regret that I am unable to give you an idea of the value set 
upon these works. 

The manufacture of glass is pursued with great success in 
Venice : the numerous glass ornaments for ladies which come 
thence are well known, and the endless varieties of form and 
combinations of culour given to glass beads for rosaries and 
embroidery, or vessels for domestic use, are very ingenious and 
lieautiful. The ruby glass of the 1500 and 1(500 can now be 
imitated so as to make imposition a famous trade, the false 
being only distinguishable by weight. Glasses are also made 
in which white tlireadliku lines of arsenic are incorporated. 
The process by which they make sheet^glass diifers from ours. 
Instead of being formed into immense circular sheets, the Ve- 
netian workman blows cylinders of considerable length and 
diameter ; he then cuts oil' the two ends of bis cylinder, dexte- 
rously slits it down one side, and spreads it flat on a table in an 
oven. IJy this process sheets of a sufficient size are made, and 
there is no loss as in those fabricated in this country, 

I think that I have lately observed that the process which 1 
have thus briefly described is practised at some manufactory 
in England. 

The velvets of Genoa, and the exquisitely turned ware of 
the same place, the straw hats of Tuscany, the silks of Florence, 
the embroideries of Rome, the musical instruments and musi- 
cal strings, and, although last not least, the maccaroni, of 
Naples, «re all samples of skill creditable to the Italians. As 
I never met any one who could guess by what process macca- 
roni is made into pipes, I have made a drawing of the copper 
plate (fig. 2.) through which it is squeezed, in case any mem- 
ber of the society shoidd wish to understand it. 

I shall now request your attention to this lithograph c 
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iumphal arch , fig 3). Ttis is a specimen of an art in which 
the Italians display botti taste and great ingenuttv, and whicb 
seems to me deserrlng of notice, for althoiigli it may be deemec 
useless by sume, yet it contributes largely to their liappinea 
I sllnde to their preparations for festivals and jia^eitnts. 
out entering into any description of these, I shall content iny* 
self with exhibiting a print of a triumphal arch erected at 1 
voli on the occasion of a visit from his Holiuess the Pop( 
Urections of this description are put up in a day or two, beiQ 
formed of a fi-ame-work of wood, covered with coarse ouivu 
painted in imitation of stone. The bas reliefs are of stuoc 
and the statues are formed of straw, arranged round v 
supports ; casts of heads, hands, and feet are easily prooun 
and attached. This anima (soul), ns it is termed, in HkilluU| 
'Enveloped in drapery of cotton clotli, whicli is tastefully a 
-ranged b)' an artist, nnd is then lightly brnshed over \ 
white-wash, which stiffens it. That a knowledge of tho a 
displayed in erecting this arch may bo meful, may I tliink I 
proved, by an allusion to the gallows-like erection under w 
his Majesty George IV- passed when he entered Edinburgh. 
I now beg your attention for a few minutes, whilst I d 
scribe the next drawing (fig. 4). In the summer of 188) 
I made a journey from Leghorn to Rome along tho c 
terra incognita to most travellers, ray object being to t 
the Via Aurelia. At Orbetello, the last town in the Tui 
iStates, besides making some interesting antiquoi'ia 
Tcries, I observed the boats which I am about to < 
' 0''^t^ll° stands upon a peninsula, projecting into a sliallo 
lagoon of some extent; the boats which are used upon it, 
£at-bottomed, rise considerably at the bow and »tcm, b 
lowest at midships, across which part of the vessel a IwRi 
festened, about four inches thick each way, and wliidi ^ 
jects about two feet six ineheniover each side. On etuihi 
ends of this beam an oblong piece of plank is naJ 
longest aides being horizontal, and a stout piu riaoi t 
«f tliese. Tiie oars are of constilerable length in 
to the boat, and of great breadtli in the bladv, wh 
form shewn in the drawing. Th«HC oan rcfcl up 
of bovd at the eiuU of the eroW'tieaiu, be 
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pin by means of a piece of cord, in this l^t respect resemblii^ 
a mode adopted in boats on our own coasts. The blade of ^ 
oar sliyhtiy overbalances the portion ivithin the fulcrum on 
which it rests, the handles nearly touch each other, meeting 
a-midship. By this contrivance, one man can manage a pair 
of very powerful oari^ and can drive a boat, which is appa- 
rently but ill adapted from its form for speed, with surprising 
rapidity tbrough the water ; he can arrest its progress, or turn 
it with equal rapidity and certainty, and with very little ex- 
ertion. 

My knowledge of boats and ships is indeed very trifling, 
but I could not help seeing how easily the fisher of Orbetello 
manoeuvred his rude boat ; and therefore I have been induced 
to bring forward this notice of a vessel and mode of rowing 
which I am not aware has been described. Besides, it sug- 
gests ideas as to the probable mode in which the ancients ma- 
naged their triremes, well wortJiy the attention of the anti- 
quary, especially if he will combine the hint thus obtained 
with the modes of rowing followed in the Bay of Naples on 
board the Sorrentine boats, which, I have been led to ima- 
gine from an examination of pictures in Pompeii, are much 
the same in every respect as the galleys wluch in old times 
navigated the same sea. 

My next drawing represents (fig. 5), by means of a section, 
an apparatus used in Italy for warming baths. I need not de- 
scribe it, but shall merely observe generally, that it is made 
of copper ; the live charcoal is put upon the grating A, whicli 
is put into the stove by means of the handle B, the fire is kept 
alive by air supplied through the tubes C C, and |when im- 
mersed in the water of a shpper-bath, this light and portable 
apparatus will heat it in a quarter of an hour. I think it might 
be useful in this country. 

In the (fig. 6) same drawing I have introduced the ladders 
used by arcliitects in Rome in measuring the antiquities, and 
by the fire-brigade. Probably these are knon'n here,* yet we 

■* I om inforoied that tbe sealing ladders ustd in our uruiy are of tliia 
doeciiption (fig- 6 A). The Iiuldfr (fig. C B} is used bj the Romnn flre-bri- 
gade, being very light, imd is hooked over a window Bill. I Jiave often 6< 
iDcn aacond into houses h}' means of this ladder. 
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■iKe immense and heavy ladders carried about which these Ri 
T man ones would better supply the place of; they can y>e us( 
in one, two, or half a dozen lengths, as may be required, 
very easily carried, put together in a minute or two, and woult 
be very useful in cases of fire. With regard to fire-escapee, 
a Roman apparatus has been brought to my recollection by 
several London fires lately described. On these lamentable 
occasions six or seven lives were saved by tlie simple expedi- 
ent of individuals beneath holding a blanket, into which 
sufferers jumped and thus reached terra firma in safety, evei 
from top stories ; on one occasion lately, I observed a mat 
his wife and child, saved by tlie use of a watchman's greal 
, coat to break their fall. At Rome the fire-brigade is 
nished with a large sheet of sail-cloth bound with rope, 
which loops are left at convenient distances. At every revie' 
of the men, by way of setting an example to the Roman citi- 

^Kens, and shewing them what to do if burned out, every fire- 
man jumps from the second story of some chosen house into 
thb sheet; shouts of applause greet the skilful jumpers, and 
roars of laughter those who precipitate themselves down in 
less graceful manner. I think that we might take the hint, 
especially as late fires in London have proved the use of tl 
cheap apparatus, 

I now close this paper with many apologies for having d< 
tained you so long. The engineering works I have briefly de- 
acribed may seem trifling as compared with those extrordinai'y 
and gigantic operations you are accustomed to in this COUQ- 

I try ; but I would ask you to consider the relative exten' 
and resources of the states, and you must then alio 
are very creditable to the Italian GovemmeutB. 
The Italians, we have seen, are still remap 
taste and skill in many beautiful arts, and 
years they have been thus distinguished. V 
successfully practised by the Etruscans, 
subdued by the ruder Romans, they did not 
enlightened their masters. 

The conquest of Greece filled Italy w 
jof art; and when northern hordes ovc 
e nitlilcss barltarians were gradi 
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arts of the people tlicy had conquered. A new power arose 
ID Italy, and by its influence again slie became pre-eminent in 
Europe, and we know to what illustrious perfection the fine 
Hiis again attained. 

In our sale-rooms we see sold every winter many cracked 
and dingy daubs, and with these before him, the auctioneer 
rings the changes on some half-dozen names, as if the Italian 
school could boast no more ; but a host of artists attest the 
fertility of Italy in the production of men of talent ; and in 
l^anzi's dictionary, 1000 names will be found before the reader 
reaches the middle of the letter D in the index. 

I have imperfectly described to you some of the arts which 
the Italian has inherited. I shall close this paper by obsery- 
ing that, whatever public work is undertaken in Italy — where- 
ever improvement is contemplated, even although it should 
not be extensive, it is justly thought that the assistance and 
advice of the artist, whose taste and judgment have been cul- 
tivated, ought to be secured, and there is no practice in iti 
full extent more worthy of our imitation.* 

On the Frozen Soil of North America. By John KicHARnsoif, 
M.D., F.R.S,, &c. Inspector of Naval Hospitals. Commu- 
nicated by the Author, + 

At the meeting of the British Association held at Edinborgh 
in the year 1834, M. Arago addressed the Committee of Re- 
commendations on the necessity of more extensive and stft- 
temalic observatione on the temperature of the earth. In the ■ 
course of the discussion which ensued, I mentioned the ad- 
vantages of correct measurements of the depth of peTmanentig '. 
frozen soil in the northern parts of America, and at the sug- | 
gestion of the members then present, undertook to apply per- 1 
sonally to the Goi'ernor and Committee of the Hudson's Bay 1 
Company, requesting that they would give dii'eetions for mak- , 



* Mr Wilson esliibitcd numerous spcciratns of mosnic, f iclra dura, t 
mttos of different RgeM in pietra durn, and specimeiia of shell ui 
of OeDoese and Venetian jewellery, Venetian glafia, and cub; glass, lOgetlieT 
V'llh nnmeroua pciiiU and druwings. 
t Beiid before (lie Wemerian Society, Dec. \1.. WW. 




ing tlie necessary observations as fully as the means available 
at their several posts would allow. I wrote, accordingly, to 
the Governor, now Sir John H. Felly, I3art., stating fully the 
object in view, and the mode of making the obsen-ations ; and 
that gentleman and the other members of the Committee of 
the Company, with the zeal for the advancement of science for 
which they have long been distinguished, early in 1836 trans- 
mitted copies of my letter to the several chief factors in charge 
of districts in the fur countries, w;ith instructions for them to 
comply with the directions therein expressed. 

Pits were dug at upwards of fourteen different posts in the 
autumn and winter following, but the reports of the results 
did not reach me until the beginning of the present month 
(November 1840). In the mean time, the inquiry had been 
rendered more interesting to scientific men in England by 
Professor Baer's papers on " The Ground Ice or Frozen Soil 
of Siberia" published in the Journal of the Geographical 
Society for ISSH ;* and n«t being aware that my former let- 
ter had been acted upon, I again drew up a paper having 
similar objects in view, which was printed in the Geographical 
Journal for 1839, together wdth " Some notes on the best 
points in British North America for making observations on 
the Temperature of the Air," Copies of both were trans- 
mitted that same season to Hudson's Bay. together with 
twenty-six thermometers, carefully constructed by Ne' 
These thermometers were ordered by the council of the I 
Geographical Society, but the governor and committee of ti 
Hudson's Bay Company liberally determined to defray thffj 
expense themselves. Unfortiinately the greater I 
I thermometers were destroyed by accident in tli«oV4 
' ney, and some of the remaining ones were lost 1" 
[ their ifor^ scales curving and brealung the till 
which has not happened to thermomptiTS witl 
that country. By these accidents w 
time of a knowledge of the mean 
sphere in the northern zones of An 

tthe means of calculating theoretidi 
soil in the difibrent latitudes. 
: 




' See aluo Ibia /ournol, vol. 
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The " Hxtracts of letters" jirinted in the following pages 
contain all that each observer reports on the state of the pits 
dug in 1835 and 1836 ; but altliough the zeal with which the 
trials were made cannot be too highly commended, yet it is 
to be regretted that the reports are in some instances too con- 
cisely drawn up, and a few minute but important particolan 
have been omitted or overlooked. 

Professor Baer remarks that, " If we ciatnine ground lAicli 
CODtains onlj very little moisture ia a frozi^n stnte, it is very difficult to 
detect the ice, as it forms an extremely lliin partition between t)ie ein^e 
purticles of earlli. Should the moisture be more considerable before tlie 
freezing comes on, we perceive in its frozen Btato small pieces of ice, 
wherever the simcea between tlio parricles are Urge enough to admit of 
them. These piecos of ipe, which look like small eryatala, 1 liave parti- 
cularly noticed between the upper layer of soil wliicli is thawed, and the 
lower layer in n froxen state." Attention to these remarks will be 
very useful ia examining a pit dug in sandy soil. A thermo- 
meter (as in the cnse of the observations made in the Yoilt 
Factory) plunged into the soil at the bottom of the pit, will 
preclude mistake, and should it stand above 4 32° F., will 
shew that the earth in which it is placed is not frozen. The 
effect of warming at the fire pieces of liard earth chipped up 
by the pickaxe, may also be tried. On one occasion, when 
exploring the banks of the Mackenzie, I broke olf a piece of 
a solid stratum by a smart blow of my hammer, and on exa- 
mining its grain, concluded that it was a very hard sandstone, 
Having labelled the specimen and deposited it in my pocke^ 
it was shortly thawed by the beat of my body, and I disco- 
vered that it was merely sand containing much frozen water 
in its interstices. The thawing of this stratum causes a con- 
stant crumbling of the cliff at the mouth of Boar Lake River. 
" The farther we go east" (lu Europe and Siberia), says Professor 
Bacr, " the more soiillicrly do we find the limit of perpetual ground ice. 
It has not been observed in Lapland out of the mountainous districts, noT 
did I ever hear of it at Archangel, though Hcrr Schrenk assured me that) 
on the Petchora, the ground at a certain depth is never free from io*. 
Humboldt found in the district of Bogualonsk, in LaU 603° N., Long, 
60' E., at the foot of the Ural Mountains, email pieceaof ice at the depth 
of six feet in summerj but Boguslowsk lies very high. No permanent 
ice has been found in Tobolsk in 68° N. At Bereiov, in 64° N., where 
Erman found the temperature of the ground, at the depth of twenty-three 
^feetj to exceed ( + 1° E.) + 34.22° F., a dead body was found " 



which had been buried ninety-two yeao in a bed of ground ici;, sliewing 
no signs of dtcay ; and me learn from Belawaki, that the lower parts of 
the district are never without ice. So that Betezov is probably very near 
the limit of perpetual ground ice ; for it is clear thiit peculiaritiet nf wil 
ttiusl have coiusiderable influence in countries urhich lie near thin limit, f 
Farther east this frozen soil extends much more to the southward. Gcorgi, 
in the last centuryj related that ice remained in the ground throughout 
the wliole year, npon an island in Lat. S2° N., Long. 106° E., JB the en- 
virons of Lake Baikal." " In the district of Kertehinsk, Lat. 52°, the 
ground thawed in summer from one to nine feet, according to its expo- 
sure to the sun's rays, but beneath this the frost extended to the depth 
of forty-two feet from the surface, when the intervention of solid rock 
prevented farther search. On one occasion. Captain Frebso having dug 
down six feet through the frozen ground, came to pure ice 2^ feet thick, 
enclosing boulders of different rocks. Still forthcr east again, the perpe- 
tual ground ice is found at a lefis depth southwards, probably becaum 
the neighbourhood of the sea raises the temperature of the soil. Ennan, 
at least, found no ice at Okhotsk." (Bakr, Geogr. Joum. vol. viii.) 

The observations on the temperature of the atmosphere in 
North America hitherto recorded, and the course of the line 
of teituiiiiition of the forests towards its arctic extremity, in- 
dicate that the isothermal hoes dip, as in Siberia, to the south- 
ward in their course frotn west to east through the continent, 
and the reports of the frozen soil detailed below tend to the 
same conclusion. Indeed, it has long been said that the cli- 
mate of the north-west coast of America is milder and opener 
than that of the eastern coast, and the difference of mean tem- 
perature in the 57lh parallel is stated by Baer to be 18° F.* 
The observations of frozen soil ninde on opposite sides of 
James's Bay are too few to found much upon, especially aS \ 
they are not supported by reports on the mean temp( 
of the air, but they seem to denote a milder climate on t 
east side of that bay than on the west. Were this proved t 
be actually tlio case, it might be considered merely as ano' -"" 
example of the fact, that the western coasts of conti' 
have milder climates than the eastern ones, but it mip 
be adduced in support of an explanation which Iha 
wherel endeavoured to give of the caus 'ow t 

ture of the coast of Hudson's Bay, iin. let) 
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fields of ice in its neighbourhood for Bearly Uie whole 
resulting from the form of the land, and the direction of the 
prevailing winds and turrenta of the sea. 

As to tlie local influence of soil to which Professor Baw 
directs our attention, I have been informed by a gentlemas 
who has had forty years' experience as a practical farmer in 
England, that when he used saud as a coTcring for potatoee^ 
carrots, or other vegetables, in the winter, the frost penetrated 
fariher than wlien loam or other earth was used, and that the 
looser the latter was thrown over the vegetables, tbe better 
was the protection it afibrded. He remarked, also, that he 
always found the earth frozen to a greater depth after severe 
frosts under a beaten footpath in a field, or compact gravel 
on the highway, than in loose soil. 

Fort-Simpson, on the Mackenzie, being nearly in same 
latitude with Yakutzk (62" 11' N., and 62° IJ' N.), is a de- 
sirable locality for ascertaining the thickness of the perma- 
nently frozen stratum. At the latter place a well has been 
sunk into the frozen soil to the depth of 382 feet, and the 
temperature of the Barth, which was +18.5° F. at some feet 
below the surface, gradually rose to ' -t- 31-9" F. at the bottom 
of the well, where tbe soil was so loose as to require timber- 
ing, which it liad not done higher up. This gives a rise of 
temperature equal to one degree of Falirenheit's scale for 
every 28J feet of descent at a place where the mean heat of 
tbe year is about -I- 14" F,* In Phillips's Guide to Geology, 
the mean increnientof heat is stated to be 1° F. to every forty- 
five feet of descent from the siuface of the earth, which is 
one-third less quick than the above. At Fort-Simpson the 
mean temperature of the air is about + 25° F„ and the frozen 
soil was found to extend at least seventeen feet from the sur- 
face. A thermometer was kept at the bottom of the pit for 
some time, but the register of its indications has not reachr 
ed me. Mr M'^Pherson not having been made aware of the 

* M. Erman ('GcogTaph. Joiim. viii p. 213) states tbe mean heat at Ya- 
kntik, BB deduced fraio observations made thrioe a-day in the year 1837, to 
be + 18.73' F. The mean stated in the text is also from M. Erman'a oloei- 
Tations, bnt continued for several years, and waa found by drawing the duly 
curru for the year indicated by the means at the specified hours, — (GMggv 
bi)ni>iz.p. 380.) -^ 
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importance of searching for spiculae of ice in the looser and 
liiyer subsoil, or of ascertaining and registering its tem- 
perature, the depth of the frost cannot be said to he yet per- 
fectly aseertained at that place. I am indebted to him for a 
register of the temperature of the atmosphere, carefully kept 
at Fort-Simpson for three years, and for mncb useful verbal in- 
formation respecting the Mackenzie, where he has wintered for 
nearly eighteen years. He is now in this country, and should 
he return to his old quarters, we trust that he will speedily i 
set the matter at rest as respects that locality. 

Pits were commenced at Fort-Chepewyan and Great Slave 1 
Lake, but discontinued, I believe, on coming to the rocky I 
strata which lie near the surface, and no reports were made. 

Table containing the Geographieal Position of the Posts named in ) 
the subjoined Report, and the principal facts ascertained. 



Woswonabj, 
LgDg.7S'2s'E. 



Kuperl'a Bive 
district. Inti? 
nor, elevated 1 



A pit dag in tlie potato-garden to Uie 
depth of 7 feet wiliiont discoTering 
any froijen soil. 



n un open potato field, G3 paces from 
the borderE of the lake, snow lying 1 
foot deep, soil frozen to the depth of 
2 feet 3 iuohea from, tho Burfnce. 



In athickvood 3 farlongs fVom the lake, 
snow 2 feet 6 inches. Soil sandy. 
Soil frozen to the depth of 1 foot 7 in. 



Potato field half a, mile in the woods. 
Snow 2 feet. Loose sandy soil frozrai 
1 foot deep. 



n paces iioDi the lake. Soil cooiM 
^ravel.ftozen to thedcpthof 2 ft. 8 in, 



Hichiskani, 
Lit- ao°30'N. 
[«ig.7e°40'W". 



Kupert'B RiTer 
district. Inte- 
rior, elevated 1 



■ permanently fro: 
the potato field the frost penetrates 
3i feet in the winter, and in the wooda 
only 6 inches. Soil aandy. 



Moose Piictory, , Mouth of Moose , 

(Ut. sr 15'N. [KJTer.attottonii ' 
Long. 60° 55' W. of Jaraes' B^iy, 



No frozen soil in a pit dug 12 feet deep, 
-when the inilus of water through the 
gravel put an end to the operation. 



Sapen'B House, 
Jm. {>r2e'N. 



Between 

Oct. 16 S 

' 1 Nov. 17. 

I 1S3S, 



Several pits dug from fi to 8 feet deep 
banks of sand, shingle, and ilay, from 
SO to (» feet high. Much water flowed 



I Bnpert's House, I Eoal sidp of 
iLat. fil'ati'N. I James'Boy, 01 
lLoiig.7B°*0'W.| thecoaet. 



April 28 
ana SO. 
1836, 



I En»t Hide of 
Eastmsiii | James' Bay, 
[iM. bi'lffH. I Huperl Bivor 
llAHiig. 78° 40' W ' Oislrict, on the 



Apit duginopen ground, orpoBedU 
NW. windii from BuwTt's Btjf 
60 feet li-ofn tliefaoeof tfaebaiLt.' 
frozi'D Gojl extended 7 fuct fraoi 
supfaci!. Under a ^now-diift I 
thick the soil wns frozon only 13 ii 

SItuatian csposed. Dug 7 feet 8 ind 
unfrozen soil, lUid drove a slake the 

the soft earth 5 foot farther.in alll 
8 inches. Stopped by the tnfls 
wuter. (Couparo this with thcobM 
tiana at Albany, in same Intitndft! 

Jitil stoppei 

lower. In all 15 feet 3 



Pit dug in the hnrying-ground, ind 
bj stock&des, when the frost was fii 
to have penetrated 8 or 10 indies 
the soil. The snow-drift Inj 8 
deep over the spot. 



West aide of Sept. 2. 



^Oreenl/ake, 
iLon. llr m'w ' '^""^ ^'"' y"^ ! '^^*' 



Inteiior, on the 
llEle & la CroBge, shore of a lake. n^. >. 
■l.at. 55-3S'N. Perhaps 300 | iJ^J 
■l.on.l07°a3'W. yards above the ' 



■Sevem Outpoat, Severn Biver, 
■X&L 66°00'N. wett BJde of 
■ X-ong. 86' IS'W. Hudaon'3 Bnj, 



rhawed surface soil 6 inches; 3 
7 inches frozen earth ; beneath^ 
a brown clav, so hard that it reqn 
to be cut with an icc-chifisl, cat j 
1 1 inches ; in all 5 feet. Query, . 
nut tlu clay Mr Corriffol mat 
/roieni It would have been d| 
able to have placed it near the fit 
see if it became more plastic. 



I lake ; 3 feet of gravel on thsi 
face; rest compact clay, ao bori 
bottom that it was imt«actic«hl 
^ it deeper. Query, Wai it fri, 

Would it havf t'/ltrud by heatf ' 

2 feet gravel and sand and 6 of katd] 
when water flowed into it. Ql) 
Did t/ii: vjatrr coiae in ai tke bottn 



A fronen stratum reached at the 4 

of 1 1 feet, in a loose sandy eoil,« 



>ther plac^ 
fore the at 
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I of North America. 



nlpost, Severn Eiver, 
00' N. west Bido of 
lyW. Hudson's Bay, 



Frozsn eartb at the dcpili of E] feet in 
compact blue mud. The frozen stra- 
tum was rut into 7J feet,Tvhenasnow 
storm put an end to the opcrution. 
Pit 13 feet deep. 



Th. 



bank is 30 feet iiigh. nad 
ratting into it, to mnke a. qnaj, tLe 
froat was foQiid extending downwards 
till it reathed higb-wSiter muk, 
which point the earth was soft, as : 
as the experimentej could penetrate 
hoiizontall;. 



00' N, 



5 miles from 
the month of 
Hayes' Eiver, 



Surface watihr solid. New frost ti 
depth of flinches. Soil, blue tcnai 
mud, with bonlders. Pit 30 foids 
from the river. Thaw 3 feet from 
surface. The digging into the perma- 
nently frozen stratum continued for 
fourteen days, nhen the Ihnwed earth 
was again reached at the depth of 201 
feet from the snrface,leuTii^ 17ifeet 
of permanent frost, bene»th which 
the teiupcrature of thawed mud was 
foundbyrepeated trials to be +33°F, 



■ii'n! 



Influx of the 

Eouth branch of 
the Mackenzie 
into the main 
im, about 
80 yards above 
the level of the 
Arctic Sea, 



Pit 80 yards from the banks of the river, 
Soil heavy, sand and clay mixed. 
Thawed fiurfaco soil 10 feet 7 inches. 
Frozen subsliatuin 6 feet 3 inches, 
Sfeet more through a loose sandy soil, 
and arod thrust4feet deeper into the 
bottom. In all 29 feet. A thermo- 
meter kept at the bottom of the pit 
shewed a Idgher temperatnre than one 
exposed to the air. The mean tem- 
perature of October h<-reis about + 33° 
F. Mean annual heitt +3ft° F.* 



perinici' 



hir previous knowledge of the depth to which the summer thaw penetrates, or the 
I of the frozen subHtratnm in North America, wus very limited. 
kt Fort Franklin on Great Bear Lake, the summer thaw, on the Stli of October 
had penetrated 21 inches into the sandy platform on wliich the house wa,s bnilt. 
rozen substratum was dug into about 6 feet, but its total depth was not ascertained. 
PranUin is supposed to stand abont 230 feet above the Bea-levpl. The mean heat 
year les.v-B was + 17.61° F,, and of the firat tendaya of October + 19.4° F. On 
ti of the Hume month the small lakes were frozen over, and on the 11th, the snow 
m the ground put an end to the further action of the sun on the soil for that season. 
nly 5. isaii.— On the oast bunk of the Mackenzie, in Lat 68° 37' N., a hole was 
I the sandy soil, at the foot of the Rein-deer Hills, to the depth of 3 feet, witliout 
ng the frozen Boil. 

oly 17. 1826.— On an island of the Arctic Sea, Lat. 70° 10' N. ! Long. 129° 15' W., 
iMn «f sand imd slaty clay, the thaw had penetrated scarcely a foot. 
— T 8B, 1837.^In Lot. 70° 50' N.. on the coast to the westward of the Mncken 
J^fonnd the soil thawed onlj to (he depth of 4 inches. 
^I^VAi, SoeFiiit AT IJAai.m, 
■rlB40. 
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No. 1. — Extract of a letter from George Keith, Eiq. citief factor, dated 
Moaie Factory, August 8, 1836. 
" Early in tlie morning' of September 13. 1835, two labonrers com- 
menced digging a pic on the island of ^toose-factory, in an open, dry n- 
tuation, 170 paces from the bank of tlie river. TLe pit stae seven feet 
long by six vide, and tbe operators penetrated to llie depth of ten feet 
perpendicular wiLhout discovering anything remarlcablo, the soil bein^T* 
fine, light, sandy- coloured marl throughout. At this stage, however, wa- 
ter began to make its appearance at the bottom of the pit, and, on digging 
two feet lower, it increased bo mucli as to put a stop to further excsTS- 
tton. During the progress of digging the last two feet, the soil becoDH) 
rapidly mixe<l with s-ind and gravel, and, latterly, almost pure gaud 
without a sign of frost anywhere. In fact, it has been clearly ascertained 
that the winter frosts, in dry and exposed situations, do not penetrate 
beyond five and a half feet; and about the skirts of the forest, which ia 
a wet and marsliy soil, the depth of the frost does'not exceed three feet- 
Last winter, which was esteemed severe, the thermometer in the shade 
fell only once to 35" below zero, namely, on the 30lh November, Che 
coldest weather we experienced, which was rather singular, a^ the coldj 
of January, February, or March, are generally felt to be the most intense."* 

No. 2.— Extract of a Letter from chief trader Hnherl Mila», B»q., dated 
Ruperts' Hovte, East Maine, Junn 26. 1836. 

" From the IGth of October to the 7th of November last, several pits 
were dug from six to eight feet deep, in all of which much water was 
found. Indeed, in every part of the vicinity of this establishment, which 
is situated on banks from fifty to sixty feet high, the earth, being of a 
sandy nature, over beds of gravel, shingle, and clay, is full of water 
springs. 

" On the 23th and aotli of April last, I caused a pit to be dug in a clear 
piece of ground in the most exposed situation here, being open to the 
north-west winds from Rupert's Bay, and in this wo did not get tbrou^ 
the frost until we penetrated exactly seven feet. This pit was distant 
fifty feet from the face of the bank. 

" One hundred and forty-five yards from the above-mentioned pit, I 
caused a snow-drift within the stockades of the establishment, eight feet 
deep, to be cut through, and the earth beneath was found to be frozen to 
the depth of thirtecD inches only." 

No, 3. — Extract ^ a Letter from Mr Thomas Corcoran, clerk, dated Eett 

Maine-post, Rupert's River District, Septemher 30. I83fi. 

" On the ISth September lfl36, a pit wos dug in the plantation in a 

spot not sheltered with wood, willows, or anything else, and where 

the snow docs not lodge at any time \a a greater du^tti than eight ot tea 
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inclies, and consequently as much exposed to the influence of 6oat ai 
placid can be. 

Dug urith the spade to the depth of .... 7 8 
Pierced with a wooden stake from the point where tlie use 

of the spade was left qIT, owing to wafer, to the depth of 5 

No &oat or ice discovered to this depth, . . 13 8 

Quality o/lhe Soil. 

3 Loose mould. 

B Mixture of whitisli loam and sand. 

1 3 Pure sand. 

2 Loam and sand. 

2 Loam of a lead colour. 

8 Lighter coloured loam. 

1 1 Lead-coloured loam. 



From the appearance of the earth adhering to the stake, the next S 
feet was judged to be lead-coloured loam. 

" Oq the 28th September iSSo, a pit wo^ dug about a mile to theea 
ward of the house, in a green blufT of pines, and consequently sheltetecl'l 
from drift- 



No frost or ice discovered to this depth, 

QaaiUy of the Soil. 

4 Light mould. 

1 1 Sand. 
1 10 Band and lime. 
1 2 Whitish-coloufed loam. 
3 10 Lead-coloured ditto. 

8 3 

The quality of the remaining depth supposed to be loam. 

■' On 29th September 183S, a stake of twelve feet in length was driven J 
with ease into a small swamp that ia tolerably well sheltered, being s 
rounded with pine trees and within a mile of the house. No ice 
covered at that deptb. In this situation the spade could not be uj 

" On the 27th February last, a grave was dug here in the bniy 
ground, which is enclosed by stoetades six feet seven inches high, fiyW 
terring the remains of a poor old woman who unfortunately was . , 
to death on the 26tb of the same month. In digging this grave if 
covered that the frost had not penetrated into the soil above e 
inches, but then the drifted snow lay as high at least as iix 
thai surrounded it." 

" From the fiwgowg observations, it may Ije i-nlervBi 'S 
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thit neighbourhood, to ihe distance of a mite in any direction from ths 
house, is not pemiotieiitly froxen." 




No. 4. — EMrari of a letter from Mr Jamei Keltock ten., 
Hfiehiskam Piuit, 1«( January 1836. 
" I beg leave to inform jou that the eaith is never [ 
ftoien in this EL'ctioa of the Honourable Company's i 
found that the frost had penetrated to the depth of Ihre 
in the potato-fitlds during the course of last win 
woods, six inches was as far us it bad gone donn. The soil in bothpUca 
is sandy, with a few small stones." 

No, G. — Extraeti of a tetter from Mr John Spencer, pottmatter, dattd 
Woiwonahj/, Rujifrt'* River Di>trict,2eth January 1336. 

" I have caused four different places to be dug, \st. In an open potato- 
fleldabout sixty-three paces from the border of the lake, the depth of snoiv 
mearored one font ; the soil is light at the top, and rather inclinitig to 
■mall gravel for nearly a foot, after which it is of a somewhat clayey db- 
tnre. The wood surrounding it is principally dwarfish pine, wirh a ffw 
■ilver pines and birches interspersed, and the depth of frozen ground was 
two feet three inches. 

" 2d, In a thick wood, about three furlongs From the lake, where the 
■now lay about two feet five inches deep, and the soil is of a more sandy 
nature throughout, except a small surface-layer of vegetable matter, the 
ground was frozen to the extent of one foot seven inches. 

" Sd, In a potato-Geld, about half a mile in thu woods, the depth of 
BDOW was one foot, and the loose and saudy soil waafroxen to the depth 
of one foot. 

" Ath, On the borders of the lake, about ten paces from the water's 
edge, the snow whs but trifling, and there wer« liarc patches here and 
there. I chose one of them, and found the ground frozen to the depth of 
two feet eight inches before we penetrated to the unfrozen soil. The 
place was very stony and troublesome to dig, and the poor pick-axe had 
much employment before we discharged it; but, after we got down a 
little, clay resembling blue mart began to make its appearance. It hap- 
pened to be a bitter cold day when the men and myself executed the 
above on [he 27tb instant, but, for want of a thermometer, 1 was unable 
to ascertain the exact temperature, but judge that it might be 25° below 

" On the 3d of November last, I dug a pit in the potato-garden to the 
depth of s;;ven feet, and not findiDg any symptoms of frost, considered 
that farther pursuit was uunccessacy. The wealher at that time was un- 
commonly beautiful, and unlike the rugged weather which we generally 
experience at this season. 

*' It may not be unworthy of remark, that there is a strip of open ■» 
tertobe seen on the lake all the winter ro 
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weather, for the distance of about three itiiles in the < 
takes to Net PoLnt. Tliis ia supposed to be the lending channel to tl 
main river, but no current is perceptible ; the optn water must therefore 
be caused by the nttlure of that part of the bed of the Inke, for the ci 
at limes is sufficiently severe to freeie every thing but an actuiil cascade.^ 

No, 6, — Extract of a Leiler/rom chief Irarler Jacob Corrigal, Esq., 
Albany, 3d Septembfr 183(5. 



" 1 beg to inform you, that, in order to ascertain the temperature oj 
the earth at this place, we dug a pit in the course of yesterday a 
morning, and found the soil thawed at the depth of five feet, and frozcA 
earth three feet seven inches. Tlie soil at the surface six inches deep a 
black, earth. From that and nearly to where the frozen earth terminate%I 
there was a brownish -coloured clay, so hard that it was not perceive 
to be thawed earth, till after It was cut about two inches deep with a ni 
chisel. A few small pieces of shells were found amougst the blue clay/] 

No. 7.~Extract of a Letter from Mr Chief Factor R. M'Kenxie « 

dated Isle d la Crosse, 1st JuTie 183S. 
" Two pits were dug 16th October last. One at Islo k la Cro 
thirty yards from the lake, to the depth of ten feet, when water began t> 
come up, two feet of gravel and sand on the top, and eight of hard c 
ground. And one at Green Lake, to the depth of fifteen feet forty yar 
from the lake, two feet of pure sand, and thirteen of clay g^round, bnt H 
hard at the bottom tliut it was impracticable to dig it deeper, and e 
^zen earth tn he found. I have heard it &equeutly said by old 5< 
who have resided here for upwards of thirty years, and who have had oo» 
casion to dig pits and graves at all seasons of the year, that they ncTCM 
knew the ^st to penetrate into the earth more than from tw< 
feet deep." 

No. 8. — Etetract of a Letter from Mr Chief TViider Jamen Hargrave, 

dated Ym-kFaetory, 25th August 1833. 
" At this place the digging of a pit to ascertain the principal faetft 
coramenced in the beginning of October last. The surfece water hcingj 
then completely solid, and any addition to the depth of last summer's thttwfl 
being despaired of, as the new frost had already penetrated eight u 
into the ground. The spot selected was the driest in the vicinity d 
factory, perfectly exposed to all changes of atmosphere througb' 
aeason, and upwards of thirty yards fmm the bank of the river. 
ia a deep blue tenacious mud. The periodical thaw was 
through, and when accurately measured, was found to be ex.' 
feet from the surface-level to the beginning of the permanent 1 
this point the operation continued for about fourteen days, at 
_ which time the thawed earth was again reached, the dials- 
»urface of the ground being twenty and a half feM, vXiOT \< 
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hiin of seventeen and a 1ialf feet of perpetual finst. It may, however, le 
materinl to remark, that, on close eiamination, the total depth of the pit 
was found to approximate very nearly to the height of its mouth above 
high-wnter mnrk in its vieinitj', which may lead to a suspicion that diE 
layer of pcnnancnt frost mi^ht have been thicker had the river bank been 
higher at the place where the pit woe dug. The " blue mud" above no- 
ticed wa£ found to extend to the lowest point reachedj varied at points 
from three to five feel asunder by layers of small gravel mixed with solid 
ice. Each layer about from tliree to five inches thick. Shells, such as 
are still found about the nbores of tlie stream, were discovered imbedded 
in the mud about twelve feet from the surface in a state of perfect pre- 
servation J pieces of drift-wood (willow) were dug out about nine feel 
deep, some of tbem quite fresh. The temperature of the thawed mad 
immediately below the permanent frost was ascenained by repeated 
trials to be + 33° on Fahrenheit's scale. 

" A similar alteinpt whs made last autumn to ascertain the like facts at 
Severn outpost ; but, from various adverse circumstances, the result was 
not BO latisfactory. The first pit was dug through a loose sandy soil, 
eleven feet deep, at which point the permanent frost was reached. The 
surface-water, however, filled the pit, and the party being unprovided 
with adequate means to keep it dry,another attempt was made elsewhere. 

" In this second pit, the labours were again interrupted by water, after 
having dug through seven feet of thawed ground without reaching the 
frost. A third attempt was made in a close compact soil of blue mud, 
about twenty yards &om the bank of Severn river, in which they reached 
the permanent frost at the depth of Gj feet from the surface. The labonr- 
ers continued cutting the solid frost to an additional depth of 71 feet when 
the surface -water, together with a snow-storm, put a stop to further pro- 
ceedings that season. 

" The poslranster, who superintended the undertaking at Severn, men- 
tions that, having occasion to cut into the river-bank (which at that place 
was above thirty feet in perpendicular height), for (he purpose of making 
a summer quay, he found the frost extending downwards till it reached 
the mark of high water, below which the earth appeared quite soft and 
thawed, as far, in a horizontal direction below the frost,' as he could pe- 
netrate. This circumstance appears to coincide with what was observed 
at York Factory, and to lead to tlio conclusion that permanent frost de- 
HCendfl to the point where it first meets with the level of water," 

No. iA.~ExtraalfTom a Letter from Mr Chief-Trader MurdoA 

M'Pherson, dated Portage la Loche, ith August 1836, 

"A copy of a letter from Dr Richardson to Governor Pelly, dated Vel- 

ville Hospital, 2Bth February 1836, was transmitted to me, together with 

insttuctions from Qovemor Simpson to furnish the information required: 

biH I am sorry to inform you that thoae mBttviWio'iia ai4Tio\. v 

late in December, when the ground was so deepVy^wacn.'AvsAci 
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of this kind became altogelber impracticable for the season ; and the pe- • 
nod at which I travelled od the Mackeozie River this spring was too earlf i 
foi the occuiTCDCe of recent knd-elipa or rents in the earth, bj wliicli 1 
the qnestioD ioight have been reaolvcd. I shall, however, avail myself J 
of the close of the summeT to obtain the required information." 



No. 10. — Extract <if a Letlar/rom Mr Chief-Trader Murdoch M'Pherson, 
dated Fort Himpwn, Maekenxie River, 1837. 
" I be^ leave to send you t!ie following report of a pit dug at this place 
on the 19th of last October (1S36). The pit was made at the distance of 
eighty yards from the banks of the river, in a heavy soil of sand mixed 
with clay, and in a situation free to the action of the sun during the sum- 
mer. TiiB result was 10 feet 7 inches deep of tUawed soil, from the sur- 
face of the ground to that which is permanently frozen, and 6 feet 3 
inches deep of frozen soil (permanently frozen, as I believe) between, that 
which thaws during the summer and that which never freezes." 



On the' Cultivation of the Cerealea in the High Latitudet of North 
America. Comprised in the extract of a Letterfrom Petbr i 
Warren De&se, Esq., Chief Factor of the Hudson's Bay i 
Company to Dr Richaudbon. Communicated by the latter. | 

The following extract of a letter from Mr Dease (to whoss I 
intrepidity, skill, and intelligence, conjoined with the able ( 
assistance of his lamented colleague Mr Thomas Simpson, 
owe the completion of the survey of the northern coast of ' 
America from Back's River to Behring's Straits) furnishes a 
further illustration of the nature of the North American 
climate, and is therefore closely connected with the preceding 
and following articles. 

" In regard to the cultivation of grain on Mackenzie's River, I can 
say, that although we had v>1ieat in perfection in 1828 from For* 
Liards (Lat. 60= S' N. ; Long, 122° 31' W.), that was the onlyst 
of several in which the grain ripened; and the c ' 
ported to be equallv precarious at Dunvegan, Peac 
Long. 117° 4fi' W.). Moat placed lying near 
liable to summer frosts, and I observed the sp 
derce at Fort St James (Lat. 64° SC N. ' 
Lake in New Caledonia; though I undersi 
64° 36' N. ; Long. 125° W.) on Fraier'i ' 
62- 68' N. ; Long. 123° W.) on Frazer'e 
raised. The whole average about four 
Barley has been cultivated to advanta 
son (Lat. 62° 11' N. : Long, 121° 32' 
41'N.; 1.011^.1^46'^!), andgen. 
■ Oa/shaTe come to perfeetion at Fort 
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but have not been sown at Fort Kotman yet, tliough no doubt Ihey 
might thrive as nell there BH at the two fanner places, and ripen about « 
fortnight sooner. 1 know of no vegetable but the turnip which has becii 
auoceasfully tried at Fort Good Hope (Ut. 67°28' N. ; Long. ]30° 52' W.J, 
but tliut root was far bitter oa the island of the old fort below the ism- 
partB (Lat. 66° 18' N. ; Long. 128= 32' W.) than on the more elevated 
mainbank opposite, where the soil is also more dry. Fort Newman had 
a tolerably good crop of potatoes, bailey, cabbages, &c." 
26rt Nw. 1840. 



Blister of the Temperature tif the Atmosphere, kepi at Fort 
Simpion, Kvrlh America, in the years 1837, 1838, 1 839, and 
1840. By MiiHDouH ,NhPHEBsoN, HBq., Cliief Trader of 
tUe Huiisoii's Bay Company; abstracted by John Richabd- 
iON, M. D., F.R.S., Inspeutor of Naval Hospitals, Haslar. 

F'oRT Simpson, a post beloiiginff to the Hudson's Bay Com- 
pany, 18 situated on the Mackenzie, at the confluence of its 
south branch, named the River of the Mountains, and 870 
miles from the Arctic Sea, in Lat. 62° 11' N. ; Long. 121' 
32' W. The tort stands ou the west bank of the river, about 
40 feet above its channel, and, if we allow 3 inches a mile 
for the fall of the river from thence to its mouth, the posi- 
tion of the thermometer may be estimated to be about 250 
feet above the level of the sea. The temperature was re- 
giateied in tlie inorniny and evening at 8 o'clock, and for two 
yeara at 2 e. u. Mr M'^Pherson informs me, that the times of 
observation were not always exactly adhered to, though, in 
general, they were very nearly so. With the exception (rf 
the time of Mr M^^Pherson's annual tibsence from the Fort in 
September, the regbter is complete for the autumn, winter, 
and spring months of three years, but the temperatures of the 
summer months were obtained in the year 1838 alone. In & 
paper which I published in the Journal of the Geogrraphital 
Society (ix.) on Sir Edward Parry's Thermometrical Observa- 
tions in tlie Arctic Regions, it is shewn that the mean of the 
temperatures at the hours 8 a. m. and 8 p. m. combined, doea 
not diifer more than three-tenths of a degree front the annual 
mean of the wbole twenty-four hours at any of the pbees of 
observation, and is always in defect. I have, therefore, j 
sumed the means of Mr MePherson's observations i 
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twohoursas giving very nearly the true annual mean. Having-i 
found, also, by consulting a (considerable number uf Northfl 
American registers of temperature, that the hourly ourve fo* J 
{September falls always between that of May and August, andifl 
generally somewhat nearer to the former than to the latterJT 
I have supplied the defect of observations for that month bjT 
assuming -+■ 48° F. as its mean heat. 

The thermometer employed was a spirit one made by Carey,! 
which, when compared with several constructed by Newman» J 
was found to keep nearest the mean of the whole. No cor- 
rection has been made for the diminishing contraction of the 1 
spirit at low temperatures. 

Abstract of th<i Thermomelrical Register kept at Fort Simpson fori 
one year 1837-38. (Tlie temperature for September int^^olated.Jt 
('Spirit Thermometer hy Carey. Fakr. Scale.J 
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Mean Kont in tt^ Shwlo (PbIt.) 


»™..™.„„„ 


At8.„. 1 At... 


Ats,.«. 1 l;-; 




+ 60.000 + 48.000 
+ 25.882 + 23.08B 
+ 13.133 + 9.417 

— 9.935 —10.161 

— 18.419 1 -19.839 

— 6.214 1 — 7.268 
+ 1.452 1 — 3.306 
+ 29.367 + 23.650 
+ 49.516 + 47.210 
4- 84.933 ' + 63.500 
+ 65.419 ; + 60.806 
+ S7.M|,^ 63.181 


SeptombBC, . . 1 + 46.000 + 60.000 
OtWber, . . . 1 + 20.294 , + 28.470 
November, . . 1 + 6.700 ' + 11.300 
December, . . — 10,387 1 — 9.613 


February, . . 

Wardi, . 

April, 

May, ... 

Jnoe, 

July, . . . 

Auynsl, . . . 


— 91.258 —18.419 

— 9331 — 5.00U 

— B.064 , + 2.4B4 
+ 17.933 + 32,000 
-t- 41.903 1 + 54.806 
+ 69.067 -r 7X400 
+ 55.871 ' + 70.613 
+ 40.501 1 + 6S.B71 


Whole Year, . . 


+ 31.228 4 30.636 


-H«M^^Wi6 


Antnmn. 
SepUmber—NavenJ>er, 

Winter. 
December— Ftbr'iaTy, 

Spring. 
3fa.rch~Mii!/, . 

Summer. 


+ 24,287 ■ + :. 
— 13.Bi"i ' - ;■ 


rt.602 j 
59.1Qsl 


Byaddinc" quitrtf-r..! 
pombined, Ihe m.^,:. 


r.v.m 
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Abstraet of the Thfrmomrtri-'al Rtjittrr ki^t at Fort Simpaan in 
thf- ymrx 1837-3B and 1838-39. (Mainf of two niecJitivc ^tcvrt.) 
fTemp-fatvrc for Si^ptcmfcw interpolatrd in nalculattnQ th* 
Mean TanpcraUiTC of Avtuwa.J 



„„„„.»».. 


Mc^miHinUJntbeBhiule. 1 


At8&.ll. 


Aiaf-iL AiBMi. aJli:^ 


1837-38. 
October, . 
November, . . 
Dwerober, . . 

1838-39. 
JWIUW7, . . 
FBbcuaty, . . 
March, . . . 

SS- : : : 


+ 30.677 

+ B.031 

— 8.S16 

— ao.8S5 

— 6.8G; 

— 4.403 
+ 23.683 
+ 41.!t93 


1 
+ 30.OB0 + 28.479 + 23.721 
+ 12.517 + 12.034 + 10.034 
_ 7,98* — 8.339 — 8.428 

— 17.648 ! — 18.129 ' — ia.433 

— 1.679 — 2.009 1 — 4.*73 
+ 12.677 + 7-066 + 1.331 
+ 47.218 i + 34.900 + 29.342 
-1- 66.985 1 -h 6U.612 + 46.303 


AutniDii. 

Winter. 
Dttxmber- — FrbnuiTy, 


+ 24.959 
— 12.250 
+ 20.3.->e 


+ 34.183 1 + 29.471 ' + 27.216 
— 9.317 - 9.747 —11.000 
+ 38.892 + 30.816 + 25.686 


oUainedbf making a eiduII addliiun to tbe moan-of a. u. and B 
p. M. combined, is a little above + SfiJ" F. 



Abufracts of the Tlicrmomctrical Rrqister kept at Fort Simpaon in 

1837-8, "1838-9, and 1839-10. fMeaiia of Htm meefsslve yean.) 

CScptemher interpolated in ealcutating the Mean Autumn Heat.J 
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SA-M. 


8».-. 




1837-38-39. 










+ 20.726 


-1- 25.G74 


+ 23.200 


November, 


+ 8.866 


+ 9.106 


+ 7.517 




— 9.409 


— 9.032 


— 9.221 


l838-39-*0. 










— 14.409 


— 12.605 


— 13.457 


February, 


— 12.a06 




— 10.429 




+ 0.204 


+ 8.742 


+ 4.473 


April, 


+ 22.053 


+ 23.833 


+ 2S.944 


J^j,' . . . 


-f 44.605 


+ 51.168 


+ 47.886 










Winter, 

Spring, 
M'>rch-Ma:i, . 


■^ 24.160 


+ 28.251 


+ 26.206 


— 12.033 


— 10.074 


— 11.054 


+ 32.291 


+ 29.916 


+ 26.103 


The mean lompexature of these threeyca 


XB, calculated ai 


in the preced- 


ing tables bj nsing the summor heat 
» d^ree for the defect of the mean 


r 1838, and adi 


ag a quarter of 


if the pair of 1 




rather under + 26i" F, 
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Phi/siad and Chemicai Exammation of three Injiajnmalile Gases 
which are evolved in Coat-Mineg. By Dr Gustav Biechov, 
Professor of Chemistry in the University of Bonn. Com- 
municated by the Author. (Concluded from Vol. xxix. 
p. 333.) 

§ IX. Analysis of Pit-gas in the Detonation-tube. 
The exact analysis of an infiammahle gas in the detouation- 
tuhe is, as is well known, somewhat difficult, because only 
amall quantities of gas can be employed, If the analysis bfl 
repeated several times, considerable ditferences take place. 
The cause of this is principally, that the temperature of the 
gas is not particularly determined, and that gases, even 
v^hen standing over mercury, become gradually mixed with 
atmospheric air. In order as much as possible to remove 
these two inconveniences, I mixed, in a bottle over water, a 
quantity of pit-gas sufficient for several experiments, with the 
requisite quantity of oxygen. I did not fill the bottle entirely 
with the mixture, but left a very small quantity of water behiad»j 
After the bottle had been closed under water by a cork pi 
vided with a. very narrow long bent (S) tube, it was revers( 
and the opening of the tube cut off by mercury. By heatii 
the bottle very slightly, a portion of the gaseous mixture 
expelled, which was allowed to enter the deto nation-tube fiUi 
with mercury, after the first bubbles which contained the 
mosplieric air of the tube, together with some drops of wat 
had been permitted to pass over. As, after the cooling of thfti 
bottle, the mercury rose in the narrow tube, the inclosei 
gaseous mixture remained of itself cut off, and the unchan] 
position of the metal in the tube was at the game time 
of the whole being air-tight. In this manner several experi- 
ments could be performed with the same gaseous mixture, one 
after another, without any admixture of atmospheric air." 

* I fonnd aftemarde thai tku gaseous mixliue, when ilrumaitis etanding 
m the bottle for several days, becomos gfodually mixed with atmospheric air, 
without the mercury sinking in the tube. Thus, on the succeeding dajB, 
"when the detonationa were repeated, there waa a constant diminution of 
the products of the detonation, which could only arise &om the atmospbe- 
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The errors of tnoasurement which occiir when the in^anran- 
hle gas nnd the oxygen arc separately measured in each indi- 
vidnal experiment were thus likewise avoided. 

The detonation -tubes were graduated by myself with the 
greatest care. The portions were so long, that each given 



lie ail hftvinp replaced some of the gas in the bottle. ■ This disadvimtife- 
ou* action may, however, be counteracted by iinmorsing the whole bottle ' 
under water, and so romoTing the cork from contact with the atmospheric 
mt; but I preferred repeating the delonatioOB in diiFL-rent tubes rapidly 
atler one another. This mode of proceediinr afTords the most exact resnlu. 
From four to sis detonation- tubes are kept ready in the mercurial appa- 
ratUB, Wld they are filled immediately after oneanother with the explosivB 
gas, which is driven out of tho bottle by gentle heal. In this way a gteal 
deal of time is saved ; and the analyspH are performed under the same dr- 
cnmstanees, thus affording results which harmonize as much as can be de- 
sired. There are just two things that must be most pnrticnlarly attended 
to, viz. first, that, both before and after the detonation, the gas be not mea- 
BDTOd until no further changes in its volume can be remarhed ; and, second, 
that the potash be left long enough in contact witli the gaa. The neglect 
of thesa two precanllons ia the source of most of the errors. An hour at 
least is required ere the gas in the detonation- tube acquires the tempera- 
ture of the atmospheric air, especially after the detonation, which heats 
the gas considerably. As to the absorption of the carbonic acid, it is to 
be remarked that the last portions of that gas are not fully absorbed for 
some time. This is particulurly the case i^hen the gaa is in a rarefied 
state, as, for example, when the pas amounts to but a small quanlitv, and 
Ihfl delonation-tubo is lon«. Hence it is advisable to incline tho tubes ns 
much af pnsFible during tlio absorption of the carbonic acid. If tho tube 
be perpendicnlar, and should the mercury within be abont 14 inches above 
it» level without, four or five days may elapse before the absorption can 
be accomplished by means of hydrate of potash. Hence I prefer effecting 
the absorption by solution of potabh, which is allowed to ascend through 
the nieitury. If the detonation -tube is then taken out of tho mercurial 
apparatus, and placed iu a vessel filled with water, the absorption takes 
place very rapidly by menus of a little ablation ; and the gas loft behind 
can be immediately measured. 

It is, ns I have already remarked, very difficult to prepare detonation- 
tnbes which remain air-tight for several days. Hence we mast not neglect 
to prove these tubes beforo using them by filling thera with mercury, mid, 
as in the case of a barometer, placing- them in a nicreurJBl apparatus with 
their melted ends uppermqBt, If the morrory sinks after six or eight days, 
the tubes can be improved by applying a small grain of sealing-w^ax, and 
melting it on the platinnm wire by a little heat. We must, liowover, again 
prove tho repaired tube before employing it, for the imperfect place is not 
always dosed the first time. 

The diScuhy of inclonimg a pialinam -wiia ev^aiw ^.t^vXn m », ^a^ 



qoandtv of gas could alwnys b« broi^ht tu a partiirular ( 
duated line by sinking the iletonatioo-tube in tlie mercury c 
the pneumatic troagh, or by raising it up. In this manner tho 
errors of a geometrical isub division, owinj; to the uneqiml wiiltJl 
of tlie gL-isa tube, were entirely removed. Tbe itctonatioft- 
tubes were from 12 to 18 inches long. As much of the mix- 
tm-e of gases was always employed for detonation as the tube* J 
could bear without fear of being broken. The intei-nal level 
of the mercury generally stood at from 10 to 14 inches above 
the external, and the gas was therefore about half the density 
of the atmospheric air. This was advantageous, as the vio- 
lence of the detonation was thus diminished, and the mea- 
surement of the gas could thus be made with the same exact- 
ness as the observation of the height of the barometer, which 
could not be effected in the same degree if the inferior and 
exterior mercurial level stood at the same heiglit. Of course 



cannot appear sorpriaing, when we consider that, in couliirg, pUtinum and 
glass do not contract equallY. However intimately anitcd, therefore, tha 
two niaj be during the melting of the ^lasit, vol an opening mast be fomiMl j 
after cooling, which, it is true, will for a short time afford ni 
air, but not for a longer period. Aocoi-diug to. mj expurimenls, the aiv^ 
tight incloBure of the wire succeeds more easily in prnportion to the aloW- 
seES of the cooling of the ^laas tabe. Hence, immcdiHtely after the pla<j 
tinnm wire has been included in the tube hj fusion, 1 am in the habtt <) 
placing the tube in a large quantity of red-hot sand, and allowing the t 
to cool together. In order, moreover, to diminish tbe difficulties, I insert 
onlj one platinum wire i-i (he end of thi) tube, where it succeeds better 
than at the side. Tbe transmission of the electric spark takes place by an 
iron-wire Iwing pushed up into tbe detonation -tube. The mercurial troogh 
baa a hole at the bottom, which is closed by a cork, through which the wire 
is pushed. If the cork be good, the wire quite smooth and a little greased, it 
can be easily pushed ap and doivn, and can yet W) close the apcrtnre as toM 
der it impervious to the mercury. It ix of course understood that, previoi 
theiatToduction of the gas into [ho tubes, every trace of potash and moii 
mast be removed. For this poipose I poor ^ome drops of ai 
the tnbe, then rin-ie it oat with water, and afterwards dry it very en 
with blotting-paper. 

If iheso circmnstances are neglected, we cannot be surprised ij 
neral complaint among chemists that the analyses of inflammsl)). 
the detonation- tube afford results which are so little in 
another. But by attending to them on the other hand, we obtil{ 
fta accurate an can be wished. 

VOt. XXX. KO, III, tAHVARY 1&41. 




the height of tlic internal mercurial level above the external 
was subtracted from the height of the barometer. 

The gaseous mixture driven out of the bottle by heat wa« 
naturally at a maximum of moisture. The residue of gas was 
in ft similar condition after tlie detonation. According to the 
well-known formula of Dalton, this watery vapour was sub- 
tracted from the volume of the mixture of gases. The rea- 
due of gas, after the absorption of the carbonic acid by solid 
potash, was of course no longer moist, as the potash had ab- 
sorbed the watery vapour as well as the carbonic acid. 

The pit-gas, which, in, order to separate the carbonic acid, 
had been washed with solution of potash, was detonated with 
three times its volume of oxygen. The following results of 
my experiments give the measured volumes, after subtracting 
the watery vapour and after reducing to 32° F., and 28 inches 
B. (German). 



Hixlure of gaaes, 
Abaorpljon after detonation, 
Absorption b; means of potaah. 



1.9632 1.9157 1.9S 



I shewed, seventeen years ago,t that the analysis by the de- 
tonation-tube, of a mixture of gases consisting of one or two or 
three inflammable gases, affords the true composition if the 
mixture is composed of hydrogen and carbonic oxide gases, 
or of hydrogen and carburetted liydrogen gases, or of carbonic 
oxide and olefiant gases, or of carburetted hydrogen and ole- 
fiant gases ; that, on the other hand, if the mixture consists of 
any other two or three inflammable gases, the above-men- 
tioned absorption by detonation, and that by potasb, are ob- 
tained in such relations that it remains undetermined whether 
the gaseous mixture consists of this or that combination. In 
order, in these last cases, to come to a decision, it must be 
ascertained whether or not olefiant gas is present. By meaiu 

• When I [lorformed these experimcnta I was not aware of all the dz- 
cumstnnceit ruGDtioncd ubove, by attention to whicli the most accurata re- 
sults are obtained. Hence, in th« results given, there is not the same near 
agreement which was afforded by my later esperiroenls. 

■\ ContiibatioQS to the analysis of gaseous mixtures of hydrogen, carbonic i 
o^de, carburetted hydrogen, and olefinnt gases, in tbe Joiinud fUr OAeimt 
midP/lgiih, i. xxxvii. p. 133. 
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of s compariaon of the volume of the gaseous mixture employed 
for analysis, with the volumes which disappear by detonatioE, 
and by the use of potash, I have deduced equations for the 
six possible binary combinations of hydrogen, carbonic oxide, 
carburetted hydrogen, and oleiiant gases, in order, with their 
assistance, to determine what combinations can occur in a 
given case. In like manner, equations were deduced for 
the four possible ternary combinatious of thes«j inflammable 
gases, and for this pui-pose three were deduced for each single 
combination, by which means it can likewise be determined 
what combinations can occur in a given case. 

The experiments in § 3 have proved that in pit-gas defiant 
gas is present. According to the equations of the binary 
combinations which contain olefiant g'as, only that one consist- 
ing of carburetted hydrogen and olefiant gas can occur. As 
in this combination the volume of the gas which has dis- 
appeared by detonation amounts to double the volume of 
the gaseous mixture employed, the latter must amount to 
'^^ 0.97675. Hence, the residue of 0.02325 vol. must have 
been a foreign non-inflammable gas. According to S 1 no 
oxygen can be contained in this residue. If we consider, 
however, tliat the pit^gas employed in the analysis came 
in contact with water in various ways during the washing 
with potash and the filling of the bottle, it may well be as- 
sumed that the pit-gas has acquired some atmosphenc air by 
exchange. As, however, the pit-gas from Ger/iard's Stollen, 
as we shall soon see, contains a large quantity of nitrogen, it 
is probable that the residue consisted chiefly of that gas. 
This nitrogen was thus, therefore, an essential component 
part of the pit-gas. The small quantity of the residue did 
not, however, admit of farther analytical investigJ 
now, we take 0.97675 vol. as the quantity of th 
gas in the analyzed pit-gas, we find that it ■ 

Carburetted Hjdrogen Gqb, 

OleSant Gas, 

Foreign Gas, ..... 

Upon tlie supposition that the ] 
nation, the equations coincide 0&1„, 
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hydrogen, curburetted hydrogen, and olefiant gas. They 
take for granted, however, lliat double the portion of the gas 
employed amounts to more than the volume of the absorption. 
We obtain the following combination : — 

Hydrogen O.ogW) voL 

Csrburelted Hjdrogen, 0-7741 ... 

Olefiant Oaa, 0.1329 ... 



This combination, however, cannot exist, as it supposes a 
mach larger quantity of olefiant gas than is aiforded by direct 
experiment with chlorine gas ^5 3). 

According to the results of the analysb in the detonation- 
tabe, the first combination alone can be supposed possible. In 
regard to the olefiant gas, whose quantity, as ascertained by 
indirect analysis, was found to be somewhat greater than when 
determined in the direct way, I would refer to what I shall 
have to say in % 11. 

It still remains to inquire whether the pit-gas under con- 
sideration could consist of the four indammable gases. The 
following general consideration proves, that, from the results of 
the analysis of such a gaseous mixture in the detonation-tahe, 
the individual gases can he quantitatively determined, v^ies 
its specific gravity is known. 
Let 

u'be the volume of the hydrogen, .... (ay 

M ... carbonic oidde gas . . . (0) 

y .. carburelled hydrogen gaa, (y) 

s ... olefiant gas, . . . • O) 



ffhea 

I 



Let a denote the absorption by detonation ; b the carbonic 
acid produced by detonation ; c the specific gravity of the 
gaseous mixture ; a, ^, y, 6, the specific gravities of the gases 
standing opposite them ; and m the quantity of the inflam- 
mable gases burnt in the detonation-tube ; and we obtain the 
four following equations : 



J 



which ate evolved in Cttal-Minet. 
from which the four unknown quantities may he determinM 
by eliminatiun. We thus have ; 
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If we now substitute for the specific gravities of the four 
inflammable gases, the values determined with so much accu- 
racy by Dulong and Berzelius, we have the following nume- 
rical co-efficients in the preceding equations : 



2£674.,. 


+ 1.2845 6- 3 < 

"o-eiac 


;m — 0.8278 


0.137 m- 


-0.4215 6+ tm 


— 0.1372 a 




o.ei3(i 




— 3.0326 


m- 2.7271 6 + 


6 c ni + 1.7924 a 



1.8841 — 3 c m~0.a27«a 



L 



If we compare the two equations for in and a with one i 
other, it is easy to see that a combination of the four inflam.^ 
mahle gases is only possible when 2 m ^ a ; for only id t 

case is 2 «' + 3 *^ ^ **■ If> on the other hand, should 2 wi ^ 

there will be g «> + ^ .'^ ^ 0' ^^^ this combination is thei 
not possible. 

If we apply thLf to the results of our analysis in the detd 
nation-tube, we have 2.1/* 1.9536, and the combination woulill 
consequently be possible. But it is here that the detonatedj 
gas consisted entirely of inflammable gases, or at least that thil 
quantity of the latter was between 0.97675 and 1. As in i| 
such cases only small differences are under consideration, 
us make m = l, and we have «= 1.9535, 6 = 1.0399 ; and c 
been found =0.5769. If we employ these values in the t 
equations, we obtain ; 
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Hydfogen, .... 0.0fi64 

Cubonio oxide gas, ■ • • 0.0122 

Carbutctted bydrogeo gu, 0.83S1 

Olefiant gas, .... 0.0963 

l.OOOO 

We see, however, that this combination cannot exist, be- 
cause it supposes a much larger quantity of olefiant gas than 
has been found by direct determination by means of chlorine. 
There therefore remains no other possible combination but 
the one found above of carburetted hydrogen and olefiant 
gases, and in that case there must likewise be present a fi)- 
reign non-inflammable gas, — probably nitrogen. 



i 



§10. Analyn* of Pti-Gns by Oxide of Copper. 
The pit-gas freed from carbonic acid, was secured i 
gasometer by water. It was conducted through a tube 18 
inches long, filled with chloride of calcium, and then through a 
glass tube 16 inches long, which was filled with oxide of cop- 
per, and placed in a funiace. A chloride -of-calcium tube 
took up the water, and Liebig's apparatus absorbed the car- 
bonic acid. The latter was in combination with a suction-ap- 
paratus (Saugapparat), which was so regulated that from 60 
to 65 drops of water flowed off in the minute, Notvrith- 
standing this slow passage of the gas, a portion of it never- 
theless escaped combustion. That, howeier, which was de- 
composed in the red-hot tube was completely burned ; for when, 
after an experiment, I closed the combustion-tube CF'erbren- 
nungs Bohre), placed the other in lime-water, and strongly 
heated it, there was scarcely a trace of nmddiness perceptible, 
When the flowing of the gas was interrupted but for a few se- 
conds, the water formed in the combustion- tube moved back- 
wards. It hence appears that the analysis of the pit-gas, by 
means of oxide of copper, is attended with some difficulties 
which affect the accuracy of the result. The fallowing is the 
result of one of the most successful experiments. The car- 
bonic acid amounted to 12.05 grains, the water 10 grains. If 
we assume 0.76435 as the weight of an atom of carbon, wt 
have as the composition of the pit-gas. 



tt>kieh are Evolved in Ooai-Minet. 
Carbon, . 3.322 oi 

HydrogeD, . . 1.111 oi 



This agrees very nearly with the composition of oarburetted 
hydrogen gas, but differs somewhat from the results of the 
analysis in the detonation -tube, according to which, owing to 
the mixed olefiant gas, the cai'bon ought to have turned out 
somewhat greaterin amount. Probably this proceeds from 
the circumstance, that the dry and heated gas, which escaped 
unconsumed, vaporised some of the water of the solution a 
potash, so that the carbonic acid was estimated at too smal 
a quantity. If the analysis were to be repeated, it would t 
necessary to connect a chloride-of-calcium tube with the »!>■ 
sorbing apparatus. I satisfied myself, however, with the ap« 
proximative result, as it was only intended as a check on thd3 
analysis of the pit-gas in the 'detonation-tube. « 



§ 11. Determination of ike Specific Gravity of the Pit-Gai 

The ga£ was conducted into the exhausted balloon from 4 
gasometer through a tube, which was filled with chloride o 
calcium, and was four feet long. The balloon was again e 
hausted, and new gas was in like manner very slowly inti 
duced. In order to convince myself that the gas was perfect!^ 
dry, I put in the balloon, immediately before the first pump- 
ing out, a small tube filled with chloride of calcium. It prw 
sented, however, no increase of weight upon taking it out after ' 
the weighing of the balloon. The cock of the balloon closed it 
quite securely ; for even after twenty-four hours the exhausted 
balloon presented no increase of weight. In communication 
with the balloon on the air-pump there stood a receiver, anc(( 
which there was a thermometer and a small baromett 
order to admit of the determination of the tension of tl 
which still remained behind. In order, finally, to e' 
correction to be made for the unequal aerostatic influ 
ring the difi'erent weighings, the external volume of 
loon with its cock was determined by weighing it u 
water. The loss of weight of the balloon, filled i 
unoanted in the water to 87672.5 grains at 51° F 




this loss of weight would therefore have betn 87684.4 grains. 
If, now, we suppose the density of the dry atmosphenc air at 
32" F., and 28 inches baiometer, equal to 0.001299G7 the den- 
sity of water, the- weight of the atmospheric air displaced bj 
the balloon, the height of the barometer and thermometer being 
the same, would be 113.961 grains. If, in the weighing of the 
^xhansted balloon, ^ve indicate the height of the barometer bj 
b, the temperature of the air by /, aad the ten&Ion of the wa- 
tery vapour by e, wliile ^, r, and i, denote the same q^uantities 
in the weight of the balloon filled with gas, then the follow- 
ing formula expresses the quantity which must be added to 
the ascertained weight of the gas, in order to correct the al- 
tered aerostatic influence as existing in the case of the &tr 
hausted balloon, and of the balloon filled with gas. 

'^'^^' V28CT+CMi0376 t)~ 28 (I + 0.U0375 rf 

T)ib corrected weight was then reduced in the usual vaf' 
to 32" P., and 28 inches B,, and at the same time the 
pansion of the balloon by "heat was t^'en into account. 

The following aie the results of my experiments. 

I. Weight of the atmospheric air in the balloon 97,4 grains. 
After the correction of the aerostatic influence 97-18 grtuns. 

At the time of weighing the empty balloon, the height of 
the barometer 27-58 inches,* 

Temperature, 53° F. 

At the time of weighing the full balloon, the height 
of the barometer was ■ . , , 27.573 

Barometer under the receiver, . , . 0.333 

Consequently the tension of the weighed air, 27.24 

Temperature 64". 5 F. 

The weight of the atintrapherie air, therefore, at 32° F., and 
at 28 inches — 104.539 gi-. 

fl. Weight of the pit-gas in the balloon 55.8 grains. After 
the correction of the aerostatic influence 55.09 grains. 

At the time of weighing the empty balloon, the height of 
the barometer was 27.93 inches. 

Temperature, 64° .3 F. 
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At the time of weighing the full balloon, the barometer 
stood at 27907 In. 

From this, however, is to be deducted the 
height of the inner level of the water in the re- 
ceiver above the outer, since, after the passage 
of the gas from the receiver to the exhausted 
balloon, the water rose. This column of water, 
reduced to a column of mercury, gives . 0.62 



Barometer under the receiver, 



ffhed air. 



27.287 In. 
0.375 

26.912 



= F., and 28 inches B. i 



Therefore tension of the v 

Temperature, 57°.2 F. 

The weight of the pit-gas at i 
therefore = 60.304. 

In the correction of the aerostatic influence, i and e have n0| 
been taken into consideration, because, during the two esperi 
ments, the quantity of atmospherical vapour was not peroe]^ 
tibly altered. The condensation always ensued at 26''.5 F. 

The specific gravity of the pit gas is therefore _^1__ = 

0.576856. 

A second experiment gave 0.571667. 

Inasmuch as the balloon was twice filled with the pit-g 
the quantity of the atmospheric air still left behind must haT< 
been so small as to be indeterminable. As, however, evei 
gas is rendered impure by atmospheric air when the water b 
which it is retained stands in free communication with the " 
atmosphere, the pit-gas, previous to its entrance into the 
balloon, must have been rendered more or less impure " 
mospheric air. In order to be able to estimate and d< 
air, a little gas wag expelled Ironi the balloon by gi 

Thu determination of the small quantity of ox 
gas was attended with difiiculty. I tried in vain 
meut of a solution of sulphuret of potassium, 
ments with the gas from the balloon afforded ft 
sorption of 0.05765 vol., while, on the othw 
ments with pure pit-gas afforded an absorpti 
The sulpharet of potassium had iberefmi 
. of the pit-gas itself. (Compare § I in voL | 
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oxide gas, however insufficient it may be for eudiometrica] 
purposes, seemed available in the present case, where the de- 
termination of a small quantity of oxygen gas was alone con- 
cerned. This gas added to the pit-gas from the balloon, 
afibrded, in three experiments, an absorption of 0.03. 0.03^ 
and 0,034 vol.. while the absorption in pure pit gas amouiit«d 
to 0.004 vol., being the mean of tliree experiments. Conse- 
quently, the oxygen in the gas from the balloon amounted to 
about 0.009 vol. 

How much nitrogen was indicated by this quantity, it i> 
difficult to determine, because, ai is well known, water ex- 
posed to the atmospheric air absorbs oxygen in a larger 
proportion than tliat contained in atmospheric air. If we 
should assume that the air which has pa-ssed from the wa- 
ter to the pitgas was constituted like the atmospheric air, 
then w eshould have 0.0433 \ ol. of atmospheric air ; and, ac- 
cording to this assumption, the speciiic gravity of the pure pit- 
gas, according to the second experiment, would be reduced to 
0,562281. There is, however, no question that the quantity 
of oxygen and nitrogen is made much too great in tliia way. 

If we calculate the specific gravity of the pit-gas according 
to the results of the analysis in the detonation -tube (§ ix,), 
and reckon the specific gravity of carburetted hydrogen gas 
= 0.6589, that of olefiant gas = 0.9804, and that of nitrogen 
= 0976, tlien we obtain 0.5952. But if, according to the 
analysis with chlorine, the pit-gas be composed of : — 

Carburetted liydrogen, , . . 0.9388 

Ole&antg^, ..... 0.0380 

Nitrogen, ..... 0.0232 

1.0000 
then the specific gravity would be 0.5846. 

More confidence is plainly to he put in the analysis by the 
detonation "tube than in that by means of chlorine, although 
the specific gravity, calculated according to the latter, corres- 
ponds better with that found by direct experiment, than doef 
the specific gravity calculated from the former. 

The specific gravity of marsh-gas, according to Henry, is 
^^1^ 0.582 to 0.586. After subtracting ,'j nitrogen, we obtain 
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gravity of carburetted hydrogen, assumed above, a& caleu-1 
lated from the experiments of Berzelius and Dulong, Afll 
the specific gravity of the olefiant gas was calculated from tliel 
same experiments, we must put faith in the previous calculn-W 
tion. On the other hand, I can also answer for the accuracy 
of my determinations of the specific gravity of the pit-gas. 
The difference between the specific gravities calculated ac- 
cording to the analysis, and that found by dii-ect experiment J 
(which of course becomes still a little greater when we takel 
into consideration the small admixture of atmospheric aiTif 
which was mingled with the pit-gas), therefore still remainsfl 
somewhat puzzhng. 

As, according to § viii., the sulphuric acid took up no pit-gaa 
there can he no vapour contained in it, which, as in the detoii^l 
nation of the oil-gas used for gas-light, could cause the formati(wV 
of a greater quantity of carbonic acid gas than belongs to thftfl 
carburetted hydrogen and olefiant gas. Can we suppose t 
the pit-gas contains a very small quantity of a carburetted] 
hydrogen compound, which is not absorbed by sulphuric aci4i 
and likewise not by chlorine in the dark ? It is possible that 
the phenomena mentioned in § vi. (vol. xxix. p. 322), the fox 
mation of a peculiar oil-liiie combination during the passagwj 
of the pitgas tlu-ough a red-hot porcelain tube, might i 
from such a vapoury hydro-carbon, and not from the carba-l 
retted hydrogen or olefiant gas. The disagreeable smell, like- 
wise, which pit-gas, kept for a long time in well-closed bottles, 
acquires, and which resembles that of sulphuretted hydrogen, 
may perhaps arise from the decomposition of BBoh a Bub8tance> J 

Chemieal Analysis of the Pit-Ga» of 

This investigation waa conducted in tbo 
the preceding, and therefore 1 abaU merei> 
results. 

Nitric oxide gas indicatiiii 
gen. 

Caustic potash iudicatui 

Chlorine-gas aftbrded -^f 
ing to these experiments. \\ 
eomewbat donbtfuJ. Sfaoald ' 
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according to the Jeterniiuation by means of chlorine, not vi 
ceed 0.0025 vol. in ftmount' 

The same expc-riments as in 5 v. (vol. xxix. p. 320), for thi 
disi'overv of carbonic oxide gHS, were also performed with thi 
gas. The mercury was boiled in the tube, and the potassiuQ 
was at first only heated to melting. The gas increased abom 
0.146 of its volume. Afterwards the potassium was agaii 
heated, and for so long as an increase of volume could be ro 
marked, during which the tube acquired a dark red beat 
The increase altogether amounted to 0.184 of its originii 
volume. 

Since these experiments, as well as those in § v., indicated M 
carbonic oxide gas, but, on the contrary, always presented u 
increase of volume, it seemed to me interesting to ascertdl 
the action of potassium with an inflammable gaseous mix- 
ture, which iictually contained carbonic oxide gas. In orda 
to be quite certain that the carbonic oxide gas was free fron 
carburetted hydrogen gas, 1 obtained it from oxalic acid bj 
means of sulphuric acid, and carefully separated the ciirbonic 
acid gas. As the pit-gas from /ffUetweiler Slotlen proved td 
be a pretty pure carburetted hydrogen gas, I conducted 4 
vol of this gas, and 1 vol. carbonic oxide gas into a tube filled 
with boiled mercury, and diied it by means of chloride of cal' 
cium. 1 continued the heating of the potassium so long al 
an alteration of the volume of gas could be perceived. A di- 
minution of it took place, but it amounted only to 0.075. 
The potassium therefore only indicated 0.075 vol- of the 0.3 
vol. which had been added. ' 

As accordingly it was to be supposed, that potassium only 
indicated carbonic oxide gas in an inflammable gaseous mlx-^ 
ture, when it was present in considerable quantity, I repeated 
the preceding experiment with a gaseous mixture which com 
tained only Jth of its volimie of carbonic oxide. When tii^ 
potassium was heated to the melting point, a diminution o| 
voliunc of 0.02 presented itself, after the tube had been brougM 
back to its original temperature. When, on the contrary, 1 
potassium was heated anew and uninterruptedly until i 
volume was nu longer iikered, an increase of 0,098 presentC 

ilf after cooling. 
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From these experiments, it results that carbonic oxide gas, 

ixed with carburetted liydrogen gas, cannot be determined 

lantitativelj by means of potassium ; that it is only indicat- 

1 by a diminution of the volume of gas when it is present in 

IpDsiderable quantity ; and that that diminution amowits to 

o much the less, the more strongly and the more uninterrupt- 

idly the potassium is heated ; nay, tliat in thia case an in- 

e of volume may take place even when the carbonic oxide 

B amounts. to 14 per cent. 

What, then, can be the cause of this increase ? Moisture, 
Irfaich in the first experiment (§ v.) seems to have had influ- 
mce, was entirely counteracted in the subsequent experiments 
l>y boiling the mercury, and by chloride of calcium. There can, 
Aierefore, only have taken place a partial decomposition of 'I 
e carburetted hydrogen gas b^ meang of the heated potatsiumf 
por if we heat a mixture ofpit-gas from the Wellesiveiler StoUen^ 
Lnd carbonic oxide gae to the same point, without the presence J 
f potassium, no increase of volume presents itself. It appearsl 
[tliat here the potassium acts in the same manner as do nietals J 
leal gas when heated in it. In the experiments iicl 
which potassium was heated in one of the two pit-gases with-- ' 
out the addition of carbonic oxide gas, there was always pr&* \ 
sented a bhiekening of the tube in the neighbourhood of the 
metal. 

As, therefore, potassium is not adapted for the separation 
of carbonic oxide gas from an inflammable gaseous mixture, 
there remain no other means for the analysis of any combina- 
tion of the four inflammable gasfs, hydrogen, carbonic oxide, 
carburetted hydrogen, and olefiant gas, except chlorine, deto^ 
nation with oxygen, and the determination of the apecifif 
gravity. 

1 have instituted experiments on the pit har^M 

Stollen at a red heat, similar to those made 
gas. 

The dried gas was conducted 10 times 
and 8 times in another, through the red 
but after the fourth transmission the ■ 
increased. This increase was stnn 
experiment than in the first, i 
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the carbon, which had b^en deposited in the 6rst experiment, 
not having been removed. 

In a mean of three eiperiments nearly corresponding witi 
one another, 1 vol. of decomposed pit-gas of the first experi- 
ment had afforded, by detonation with 3 vol. of oxygen, an 
absorption of 1.367 vol., and potash had absorbed 0.528 vol. 
of carbonic acid gas. Assuming that the carbonic acid gas 
was produced from carburetted hydrogen gas alone, the gas 
perimented on consisted of 

Cafburetted hydrojfen gas, . . . * 

Hydrogen gas, .... 

FoTeign gas, .... 

1.000 

The pit-gas of the second experiment, when 1 voL wasde- | 
tonated with 3 vol. oxygen, afforded an absorption of 1,289 vol., 
and the carbonic acid gas amounted to 0.5 vol. Making the < 
sajne assumption as before, the gas consisted of ^^ 

Carburetted hydrogen gas, ■ ■ 

Hydrogen gas, , . . . 

Foreign gas, ..... 

In the first experiment, therefore, there was decompt 
only 0.10, and in the second only 0.086 vol. of the pit-gas in 
the red-hot porcelain tube. This ditfereiice agrees also with 
the smaller increase of volume in the second experiment. As, 
however, the atmospheric air could not be entirely removed ; 
and as, likewise, during the long continuance of the experi- 
ment, the gas would be rendered impure by this air from the 
confining water, there can be no doubt that a portion of the 
hydrogen is burned in the red-hot tube at the expense of the 
oxygen of the atmospheric air. The true amount of gas 
decomposed must therefore have been somewhat greater. 
This also agrees with the fact, that in the decomposed gas 
about twice as much ibreis" gas was found as in the undecom- 
posed gas, according to the anal}'8i3 which follows below. 1 
omitted examining more closely the foreign gas ; but doubt- 
less it consisted, at least chiefly, of nitrogen. After subtract- 
ing the foreign gas, the increase of volume amounted, accord- 
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Igly, in the first experiment to 0.16, and in the second t 

as. 

• This increase amounts, therefore, to somewhat more than 

lat of the pit-gas of Wellesmeiler Stollen ; but the difference j 

^ not great. When we consider that the results of these exp&- 

Bments depend on circumstances whieli we have not under 

r control, this difference will not appear surprising. Indeed, 

t is very probable that the increase of volmne which the c 

iretted hydrogen undergoes when exposed to a red-heat is a 

constant quantity, and that it does not exceed 0,2. What is ] 

B of the carburetted hydrogen gas, is probably true as re- 
Cards the olefiant gas. Hence the latter gas, which, according 
» the analysis, is contained in botli the pit-gases, was not 
Jcen into consideration. 

The carbon which was deposited in the porcelain tube v 
gqtiite of the same nature as in tbe Wellesweiler pit-gas, and 
the same empyreumatic smell was perceptible. 
The analysis, by the detonation-tube, of the pit-gas from 
WOerkanPa Slollen, was conducted in the same manner as in § ix, 
After it had been puriiied, by being washed with solution of 
potash, it was mixed with thi-ee times its volume of oxygen, 
which was likewise washed in the same way. 

The following are the results of the experiments, after sub- 
tracting the watery vapour, and after reduction to 32" F. and 
28 in. 

Esper. 1. Exper. 2. Mean, 



Absorption after deton.itioD, 1.6972 1.70fi3 1.7013 

Absorption by potash, , 0.8G96 0.8713 0.8704 

We might already reckon on the presence here of a consi- 
derable quantity of a foreign gas, from the comparatively small 
absorption by detonation and by potash. Therefore I agitated 
the residue, after the absorption of the carbonic acid, for twenty 
minutes, with sulphuret of potassium, and ii 
determined also the amount of nitrogen in the osyg 
ployed for detonation. 

The following is the result of Experiment II. 
Btaidue after absorption of the carbonic acid, 
Residue after agitation with a solution of sulphuret of ] 




Thencn ia to be subtracted tbo quantitj- of nitro^n contaibed 

in the lliree Tuluraes of oxygen, , . . 0.115B vol 

Coniequeiitly foreign non-inflammable gaa in tiic: pit-gaa, 0.i673 

Experiment I, gave, ..... 0.1692 

Mean, ...... 0.1682 

TLe quantity of inflammable gas in the gaseous mixture 

amounted tbcrcforc to. .... 0.8318 

If, hoivever, we assume that the inflammable gas is equal to 

the balf of tbe absorption by detunotion, we have, 0.8506 

which harmoniKcs pretty nearly with the direct determinatioa 
of the foreign gas. The difference cannot surprise us when 
we consiiler, that in agitating a gaseous mixture with a soln- 
tioii of sulphuret of potassium, some nitrogen is always absorbed 
along with the oxygen, and so much the more the less there ta 
of it in proportion to tbe latter. Doubtless, therefore, tbb, 
nitrogen is somewhat underrated in the oxygen employed ftic 
detonation. We ought, therefore, to place more confidence in 
the indirect deteimiuation of the foreign gas, according to 
which it amounts to 0.1494 vol., than in the direct mode. 

According to the assumption formerly made, that the in- 
flammable gases are equal to half tbe absorption by detontin 
tion, only the binary combination of carburetted hydrogen and 
oleflant gas can occur, and it results that the composition ii 
the following : 

Carburetted hydrogen, . . . 0:8308 

Olefiantgas, ..... 0.0196 

Foreign gas, .... 0.1494 



1.0000 
There is requisite for the perfect ignition of 

0.8308 V. carburetted hydrogen gas, 1.6616 t, oxygen. 
0.0198 V. olefiant gas, . 0.0604 

Absorbed by sulphuret of potassium. 1.1404 



There iras used for detonation, 3 i 

The nitrogen contained in it amounted to, 0.1168 

Pure oxygen, . . . 2.8842 

T)i6 difference between this and the previous numbcgr i 



fen. ^J 
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without doubt caused, at least partly, hy the reason ah-eady ( 
meDtloued. 

Among the ternary combinations, only that could occur, C0Q*1 
sisting of hydrogen, carburetted hydrogen, and olefiant gas, i 
we had 2 m <^a. If we for a moment assume this, and, con- " 
trary to all probability, fix any value for m which should be 
greater than 0.8506, it is easy to see, when we regard the 
equations for the said ternary combination,* that the amount 
of the olefiant gas must turn out greater than 0.0198. As 
now this quantity is much greater than that determined by 
direct analysis by means of chlorine, such an assumption is 
altogether deficieiit in probability. 

Lastly, as to the possible ease of the pit-gas of Gerhard't 
Slollen being a combination of all the four inflammable gases, 
litewise in that case must 2 m <^ a. Such an assumption 
would equally leave to be found a larger quantity of olefiant 
gas, and a smaller quantity of nitrogen, than have been ascer- 
tained by direct investigations ; and hence this supposition is 
just as devoid of probability as that of a ternary combination. 

The specific gravity of this pit-gas was determined in the 
same manner as that of the preceding one. After all correo- I 
tions it is = 0.651275. If we calculate it according to the | 
above analysis, in which we assume the foreign gas to be nitro- , 
gen, it is 0.629560. Although the specific gravity found by ex-* ] 
periment must at all events turn out somewhat greater than i 
that which is calculated, inasmuch as the gas in the balloon nHf J 
turally cannot be entirely free from atmospheric air ; yet the J 
difference is somewhat too considerable to allow us to ascribe it 
merely to that circumstance. I have indeed examined the gas 
of the balloon, but unfortunately with a solution of sulphuretof 
potassium, and I perceived too late that this mode is not appli- 
cable for the separation of oxygen from inflammable p 
I was obliged to renounce a repetition of the determ 
the specific gravity, because I had not enough of thi 

* Tbeee eqaiHioOB are 

Hydrogen = 4 m — 3 a 

Carburetted hydrogen = 4 a — b — 

Olefiant gas =3m ■<■ l> — 

t This pit-gas wax the fiiM whoce fpedftc gcvAi* 

■ vol. XXX. SO. LIS.—JAVVAhY 1841. 




combtiie all the results of my inTestigationS: it appears from tbff 
evidence before us, that this pit-gas is eomposeti of carburetted 
hydrogen gas, olefiant gas, and nitrogen ; althongh the real 
proportions of these constituents may perhaps deviate some- 
what from those determined. If a little nitrogen should be 
oxidised with tlie inflammable gases duriug the detonation, 
the quantity of that gas would be made too small, and that of 
the inHammable gases too great, A partial oxidiition of the 
nitrogen by the detonation of an inflammable gas, where there 
is an excess of oxygen, is not only probable, but, from the 
experiments of De Saussure, is hardly to be doubted. 

Physical and chemical examination of an infiammable gai which 
is evolved from an Artegian u/fll in the PrinctpaUt-y of Sc/iaum- 

Both tlie preceding inflammable pit-gases were evolved 
from the oldest coal-formation. The gases which were pre- 
viously collected in the English pits, and analyzed by Henry, 
Thomson, Davy, &c. were also, so far as 1 know, from the 
oldest coal-formation. It therefore seemed a matter of in- 
terest to make use of an opportunity whit-h presented itself 
to me of analyzing an inflammable gas from a much newer 
coal-formation, viz. one belonging to the lias series. This gas 
is evolved from an Artesian well, which was bored in a coal- 
pit near Lieckwege, in the principality of Schaumburg. It 
seems not to originate from a coal-bed ; for the bore was 
carried to a depth of 180 feet below the bed which is mined, 
without a second bed being traversed. In the neighbour- 
hood of that bore, another bore has been even carried to a 
depth of 2i2 feet without meeting with a second bed. The 
gas is probably evolved from the slate-clay in which is the 
bore. This can easily be understood, as the slate-olay found 
there is very rich in carbonaceous matter. 

Upon the bore of the Artesian well, there is a pumping pipe. 
The water flows aside from this pipe, and fourteen inches un- 
der its upper end. The space above the water is always filled 
with the inflammable gas. When lighted, it bums with a 
bluish flame, which is only coloured a little yellow at the end. 
If we cover the opening of the pump-pipe with a piece of wood. 



tekieh are evolved in Coal-Mines. 
that the gas is forceil to pass through the seama, it burns with 
as yellow a flame as oleiiant gas. It is only below that 
me is somewhat blue. When, in order to collect the 
introduced a funnel into the pumping-pipe, and luted it 
U roirad, so that it was necessary for the gas to issue through 
^e narrow opening, it burnt with a flame which was two feet 
ftigb, and which was only blue under from one to two inches, 
Dut otherwise was entirely of a light yellow tint. By prevent- 
ing the exit of the water to the side, it was obliged to force it- 
self through the narrow opening of the funnel, and there was 
then formed a fountain composed of water and gas more than 
two feet high. The water formed the midille of the fountaim 
and the gas surronnded it like a mantle. It presented a beau- 
tiful spectacle when the gas was lighted, and the flame played 
round the cylinder of water. This flame was also yellow, and 
only somewhat blue below. If the pumping-pipe was so closed 
that the gas was forced to issue rapidly along with watery va- 
pour through a glass tube about two lines in diameter, the ga>^ 
burned with a pure blue flame. 

Hence we perceive that the colour of the flame of an in- 
flammable pit -gas can vary very much according to the mode 
of its issuing forth, and even according to the greater or smaller 
quantity of atmospheric air with which it comes in contact. 
Hence, by meajis of this colour, we can hardly form a con- 
clusion respecting the chemical constitution of the gas. 
Tiie gas is evolved with force. 
The chemical examination afforded the following results :—f 

1. The gas troubled like water. In the various experi^ 
ments, therefore, a gas was employed which had been washed 
with a solution of potash. 

2. Chlorine gas, added to the gas in a flask of block, opaque 
glass, absorbed 0.0656 of its volume. 

3. The gas contained no carbonic oxids 

4. It likewise contains no vapours wbtob 
sulphui-ic acid. 

5. According to four analyses in tbK eudion 
agree very nearly with one anothef. I ■ ■ i""»inil 
Jume of this gas, with four volomej 
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electric spark, an absorption of 1.9041, and that there is formed 
1.1131 volume of carbonic acid gas. 

Heuce, it follotra that this gas is composed of— 



Carbufctted hydfofrcn gasj . , . 0.7SI9 

OieSaDt gas, 0.1611 

Foreign gas, 0.0470 



0.7SI9 ^^M 

0.1611*^^1 
0.0470 -^^l 

1.0000 ^^^ 



1.0000 
It is very probable that this foreign gas is notbing else bts. 
nitrogen. 

The previous analj'ses sbew that the inflammable pit-gaser 
are by no means of the same composition. 

My analyses agree so fur with those of the English chemist^ 
that the gases examined by me contained carbonic acid gas' 
and nitrogen in variable proportions, but no carbonic oxide gas. 
My analyt,es differed from them in this respect, that the pre- 
sence of olefiunt gas is proved as well by chlorine as by deto- 
nation with oxj'gen. 

The question arises, Do the pit-gases analyzed by the Eng- 
lish chemists contain no oletiant gas whatever, or did it escape 
their investigations P Without in the least wishing to throw 
doubt on the accuracy of these chemists, I must at the same time 
bear in remembrance that, since these investigations wore car- 
ried on (a period of about twenty-five years), analytical che- 
mistry, and more especially the analysis of gaseous substancea* 
has made great progress. Sir H. Davy says that pit-gas doe^ 
not act on chlorine in the cold ; but he does not say that ha, 
remarked no change whatever of the volume. A volume of 
gas rei^uires, according to him, about two volumes of oxjgeft 
for detonsitioD by the electric spark, and about one volume of 
carbonic acid gas is produced ; therefore, neither the quantit]S 
of oxygen employed, nor the quantity of carbonic add gas pro 
duced, was accurately determined. It can, therefore, i 
hai'e ber-u more ttian double the volume of oxygen gas v 
was em[i!oyed, and more than an equal volume of carbonic A 
gas which was produced; therefore, the pit-gas analyzed bf 
Davy may also have contained some olefiant gas. 

I have already remarked above, in the analysis of the Weu 



■ leateeiler pitgas, that Uie quantity of olefiant gus, when calcu- 
lated from the quantity of carbonic acid formed, was greater 
than that afiForded by direct determination by meaiis of chlo- 
rine. The same was the ease in the analysis of both the other 
pit-gases. 

Professor Johnston*, when communicating an account of his 
examination of a fossil wax which occurs in cavities in the 
coal-pit of Urpeth near Newcastle-upon-Tyne, and which bears 
a great resemblance to the ozocerite, or ozokerit, found in large 
quantity in Moldavia, proposes the hypothesis that that 8ub- 
etance, emitted in the form of vapour from the coal-strata, and 
carried along by the lighter gas (fire damp) given off at the 
Biu^ace, was partly condensed in the cavities and other cooler 
places with- which it came in contact. Since there are so many 
hydro-carbons which, for the most part, are isomeric with ole- 
fiant gas (and more are daily discovered), this hypothesis has 
some probability. But it is very improbable, that in an in- 
flammable gas, such inflammable vapours ever occur, as are 
produced by the decomposition of oil and other similar sub- 
stances by means of heat. We have much rather reason to 
suppose, that these inflammable gases are formed in the same 
way as the inflammable gas of marshes. 

I am of opinion that not only the inflammable vapours 
pointed out by Faraday, but also carbonic oxide gas, are pe- 
culiar to inflammable gas produced by heat. If these com- 
ponent parts are found in any inflammable gas, we may con- 
clude as to its having been produced by heat ; if we do not \ 
find them, we may assume that the inflammable gas has been 
formed in the same manner as the marsh-gas, that is, in the j 
moist way. 



Experimaits to determine the limiti 
Jlammable pit-gatef n 

These experiments possess a pi 
retical interest, inasmuch as they 
inflammable gas must be united ^ 

* ^London and Edjoburgh PhitOBopb 



bilitif of the in- 

thcr than a theo- 
rflittions the 
■ air in order 



to form an explosive mixture. The esperimenta are attended 
with somi- difficulties. It is necessary to pay particuiar at- 
tention that the two gases are as intimately united with each 
other as possible, This is best accomplished by first admit- 
ting the atmospheric air and then the inflammable gas into 
the tube (by which the latter, being lighter, is forced to ascend 
through the former), tind then to move the tube, closed by 
the thumb, several times up and down. 

The determination of the maximum of the atmospheric air 
is more difficult than that of the minimum at which the mix- 
ture ceases to detonate. If. when making experiments for 
the purpose of finding the latter, we are near the proportion 
in which the gaseous mixture ceases to be detonating, a lively 
detonation ensues with a certain proportion, by means of 
the electric spark, while, on tlie other hand, not the slightest 
detonation takes place when one part less atmospheric air is 
added. The more the atmospheric air exceeds that mixture 
in which the strongest explosion occurs, the more is the \\q- 
lence of that explosion diminished. Laatly, it comes to this, 
that a detonation, it is true, takes place, but the whole quan- 
tity of the inSammablc gas is no longer consumed ; for the 
more the atmospheric air is increased, the less is the gas di- 
minished by detonation. 

For practical purposes, it would be sufficient to 6now the 
proportion of the inflammable gas and the atmospheric air in 
which the detonation takes place, without, however, being 
accompanied by destructive consequences. This, however, is 
not to be asceilained by means of the detonation-tube. There 
is nothing else left, then, but the deteiinination of the pro- 
portion of the two gases in which a strong electric spark still 
causes a diminution of volume. Thb will be the proportion 
in which, though a detonation might occur in the pit, there 
would be no danger for the miners. 

The following are the results of a large number of experi- 
ments, in which the power of detonatinj: of the iiiiiammable 
gas from the Jrellegweiler StoUen (W), and from the Artesian 
well in the coal-pit in the principality oi Sehaumburg (S), is 
determined comparatively- \ 

X. One part of inflammable gas from W. did not deton&te 
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with sixteen ports of atmospheric air, even when two strong^ 
e transmitted from the Leyden jar, 

2. One part of inflammable gas front S. detonated, though'! 
^ebly, with sixtet-n parts of atmospheric air. 

3. When these experiments were repeated the follow 
day with the gases still contained in the bottles, both deto- 1 
nated with sixteen times the quantity of atmospheric air, 

4. One part of each of the two inflammable gases t 
from a fresh bottle, detonated with sixteen parts of atmoi 
spheric air. 

5. One part of inflammable gas from W. did not detonate 
with seventeen parts of atmospheric air, 

6. One part of inflammable gas from S. still detonated,! 
though very feebly, with seventeen parts of atmospheric air. 

Perhaps the dissimilar result in the experiments of the tw< 
days was caused by the unequal temperature of the watefl 
used for keeping the gases ; for on the second day it i 
79" F., and on the iirst only 70^ 

1. One part of each of the inflammable gases detonatedl 
very powerfully with seven parts of atmospher 

8. One part of each of the inflammable gases no longer de>1 
tonated with sis parts of atmospheric air. 

Notwithstanding the dissimilar result of the experiments 
1-6, it was nevertheless invariable that tlie inflammable gas 
from S. was somewhat more easily ignited than that from W., 
and this agrees very exactly with the results of the analysis. 

The inflammable gas from Gerhari^s SloUen ceases to form 
explosive mixtures, when one part is mixed with JMtt. ^"i 
ten parts, and with less than seven parts, o 
This also agrees with the chemical i 
which 15 per cent, of nitrogen is ooi 
mable gas. 

Principal results of tkc prexnotu 

1, The chief component part of 
carburetted hydrogen gas, mixed with 
oleflant gas, carbonic acid gas, and nil 
of these gases to marsh gas is much in 
also a product of the decomposition of 
bablj of the coal itself. 
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2. Atuiosplieric air can form no part of these gases, at least 
of those evolutions which issue with force from tisaures. The 
nitrogen, therefore, cannot arise from atmospheric air, but is 
doubtless a product of the decomposition of organic matter. 

3. These gases contain no vapoury hydro-carbons which 
are condensable by sulphuric acid. Several phenomena, bow- 
ever, seem to Indicate that a. probably still unknovni com- 
pound of this kind may be present in extremely small quan- 
tities. 

4. Potassium is not adapted for the quantitative determina- 
tion of the carbonic oxide gas in a given inflammable gaseous 
mixtm-e. 

5. According to the present state of our knowledge, we 
have no other mode of analyzing a mixture consisting of se- 
veral inflammable gases, except by chlorine, the determination 
of the specific gravity, and detonation with oxygen, or burn- 
ing with oxide of copper. 

6. Carburetted hydrogen gas, contrary to what has hitherto 
been believed, cannot be pei'fectly decomposed either by red 
heat or by a great number of electric sparks, 

7- By red heat peculiar hydro-carbons are formed from 
pit-gas, which colour sulphuric acid brovni, and alcohol yel- 
low. A compomid seems also to be formed by electricity, 
which in smell resembles turpentine-oil. 

8. The carbon which is separated by the decomposition in 
a red-hot porcelain-tube is distinguished by its very beautifiil 
metallic lustre, and bears a great resemblance to graphite. 
Hence we might be induced to conclude that many of the in- 
stances of graphite occurring in fissures in crystalline rocks 
have been produced in the same way, viz. by carburetted 
hydrogen passing through these fissures while the masses were 
red hot. 

9. Carburetted hydrogen gas detonates, with a very feeble 
repoi-t, with double its volume of chlorine gas, in the sun's 
light, by which carbon is deposited, and muriatic acid is 
formed. If the light of the sun be weakened by a cloud, the 
chlorine acts, it is true, on the carburetted hydrogen gas, but 
no carbon is deposited. But in this case the residue of the 

8 has the smell of turpentine. 



10. The inflammable pit-ffaaes exhibit a very different d 
gree nf inflammability when mixed with atmospheric i 
cording to the difl^erent proportions they contain of nitrogen^J 
carbonic acid gas, and olefiant gas. The two fir^t gases di-1 
ininish, the last increases their inflammability. The largerfl 
the amount of atmospheric air with whieh they can be mixec 
without losing their detonating power, the more dangerous a 
the explosive mixtures formed by them in coal-mines. 



Obseroalions on Becent Earthquakes o/i (he IFissl Coast of 
South yfmerica* By Mathie Hamilton, Esq., formerly 
Sui^on to the Potosi, Paz, and Peruvian Mining Company, 
Btc. Communicated by the Author. 



The west coBSt of South America, between tlic nurtliern frontier n 
Pom and the south of CliUi, iocludea an extent of territory 3000 n 
from north to south. 

Rain is very Bcldom seen on the coust of Peru, which ia a deaevt, w 
ont water, vegetation, and inhabitants, except at u few spota, where a 
tent from the Andes conveys the melted snow and rain, which falls li 
immense quantity on those sublime heights during the hotter months el 
the year, when almost every day after meridian, a tempest of lighti 
and thunder, with rain, hail, or snow, ia espericnced, which causes 
ravines to convey a flood to the arid plains below, which in some pUca 
reaches the sea, but in moat parts is lost in the desert. 

Along this vast extent of coast, at the distance of ten to thirty leagued 
from the Pacific Ocean, the mountains of the western Cordillera ri 
an enormoua rampart, to the altitude of 12,000 to 20,000 feet aboT« 
the level of Che sea, — many of their summits are shrouded in peipeCua 
, glittering under the sunbeams, above the ordinary region i 
. Those mountains, in numerous parts, exhibit e 

g out smoke, and occasionally fiame. From time i 
n of the earth has been subject to destructive v 



clouds a: 
deuce of volcanic 
in operation, givir 
memorial, this portioi 



c^nic eruptions and dreadful earthquakea. 1 will notice some of the more 
recent phenomena which have come under our immediate observation, 
and. in a more special manner the terrible earthquake of 18lh September 
1833, which shook an extent of country equal to twice that of Qreat Bri- 
tain, destroying the city of Tacna and otlior places in Pe 

Stand tnoie clearly what follows, I briefly notice n few i 
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geological fncts relative to Incna and the sUTTOUD(lin% countrj'. Tacna, 
an ludian town of some antiquity, and now the capital of the province of 
the Siuue Bume, is situated about 18 degrees soulL latitude, aud stand* 
in the desert, about midtvay between the mountains aud the sea. It is 
NE., and l'ott3- miles from [he sea-port town of Arica. The desert at 
tluB part of the eoast is about fifty miles wide between the Andes and 
the sea, sg that Tacna is Iwentj-five miles ftom the Pucifie Ocean, and ss 
tum been ascertained by the barometer, is elevated 1400 feet above it; 
the desert there from tlic sea to the mountains is an inclined plain. 

It may be said that there is no rain at Tacna, though at night, during' 
winter, i. e. June, July, and August, tliere are some drizzling showers, or 
what we may call Scotch mlat. The place is supplied with water for all 
purposes by a Etream which issues from a ravine on the Andes; no part 
of this stream reaches the sea ; the irri^'ntiun of the cultivated ground 
about Tacna takes so much of the water, the remainder is evaporated or 
absorbed by the desert. 

The climate of Taetia is deli<;htful, the mean annual temperature is 
about 64° Fahrecheit; the proximity of the snow-eapped Andes on the 
one hand, and the ocean and trade-wind on the other, is the cause of the 
moderate heat. 

The mountain of Tacoia is due east from Tacna, its summit is a trun- 
cated cone, and appears to be of volcanic formation ; it is covered with 
enow, and elevated 10,000 feet above the ocean. 

The city of Tacna consists of three streets, which are about a mile 
long, and parallel to one another ; (hey ate crossed nt right angles by six 
or seven other streets, thus dividing the town into a number of parallelo- 
grams, — at the lower extremity of the town, that nearest the sea, the 
cathedral, a large edifice, is, or rather was, to be seen. Prior to the 
earthquake of IB33, the best houfifs were built with adovies, i. e. very 
large flat bricks, merely dried in the sun ; a house so constructed is well 
adapted to withstand an ordinary earthquake. About fifteen tniles above 
the town, and half a. mile from the bank of the river, there is a copious 
spring of hot sulphureous water; its temperature is 96' Fahrenheit. The 
country in the vicinity of Tacna seems to be of volcanic origin, trachyte 
abounding in the district,— at soma parts of the desert betVeen Tacna 
and Arica a hollow sound is produced by the tread of a horse or mule. 
At Santa Rosa de Chaca, a short distance south of Arica, grey copper-ore 
ia found in abundance, and in the Quebrada de Achi pyritical copper-ore 
is obtained. 

I very briefly notice some of the other places which were affected by 
the earthquakes of 1831-!3, it may illustrate the power of the agent which 
operates in such an astounding manner as we have experienced in these 
convulsions. Across the Andes, 300 miles from Arlci, is the city of La 
Pftz, about 1.^0 miles from it towards the south is the city of Orum, and 
seventy miles east from it, and in about the same latitude, is the large 
m^ of Cochabanba ; SOD milea from Oruro, in a SB. direction. 
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mous city of Putosi, wliicb standii un the interuul or grand Cordilkra 
the Andes in Upper Peru ; about KXI miles £. by N. from I'oCiJsi 
city of La Plata, or, giving its ludian name, Chuquisnca, which 
capital of Bolivia. All these towns are ao fac above the level of the 
as to seem incredible to some persunSj who have not sullicicntly 
eidcred the inequalities of the enrlL'a eurface. 

The city of La Paz, thouph built at the bottom of a deep valley, yet 
is elevated 12,000 feet above the se» ; Oruro is 12,400 ; Cochiibamb& is 
10,000 ; Chuquisaca, which stands on the eastern extremity of the lateral 
cliain of the muia Cordillera of the Andes, is 9000 feet ; and the pani 
ground in Potosi, where I have seen troops reviewed, is 13,600 feet aboi 
the level of the ocean. 

Along the coast, 300 miles NW. from Aricn, is the city of Areqnipa 
it stands on the western slope of the Andes of tlie const, at Ilie altitude 
o( about 7G00 feet above the aea-levei. It hns now 40,000 jieople, cod 
is very well built; the best houses and public cdiRees are constructed 
■with large block* of pumice-stone, which ifi not unlike grey granite ; 
many of the rools arc arched with the same sort iif stone, as the arch 
Bustains better than any other kind of roof sliDclis of earthquakes, of 
which the people there live in continual fear, for, since the foundation 
Arequipa in 1S40, it has been five times totally destroyed by carthquaki 
• the last of which happened in 1784. Behind the city, its celebrated 
cano rises 17,000 feet above the ocean, its arid summit unlike tliu 
capped peaks of the Andes in (he immediate vicinity'. This volcano is 
said to be the most perfect tipecimen of a natural cone of such magnitude 
yet discovered on the earth ; it sides are covered with dnrk coloured sand 
or ashes, which towards the higher region is loose and deep. 

On tlie rood through the desert from Tacna to Arequijia, between Lo- 

quimbo and Moqueguu, numeruus inaritie shells arc seen in the sand, at 

a distance from and above the aea. They are similar to those which at 

present are found on that const within the tide limits, thus indicating 

that, at no very remote epoch, there has been in that locality cither ah 

I elevation of the land, or a subsidence of the waters of the ocean. At 

■ Tacna, prior to the great earthquake of 1831, every shock was preceded 

fIjj a subterranean noise ; but this warning has been seldom if ever beard 

fince Btli October 1331. Formerly people had time to run from their 

liouaes to some open place between the commencement of the noise^and 

the shock. This subternmean noise was not unlike that of thunder, as 

it is heard when rolling among the valleys of the Andes, far below places 

where the traveller has to traverse those mountains. 

Having beard it alleged, tltat, at Tacna, a person with his ear to ibo 
ground might occasionally hear subterrancinn sounds, as of heavy bodies 
falling, I tried the experiment, and frequently lay diiwn on a mat 
result was, that subtermnum sounds were at limes heard, as if som* 
dcrous body had fallen in a cavity, but which I suppose were ontr 
convulsions of tba same nature as those kUcH Utiavu 
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destruclivc. The number of Lanliquakes fell al Tacna betw 
1B38 was very great, more than ItiO BUiutt sbocks having been felt \ 
a few weeks fiubaequent to the great eurthqunke of 1831. TImt i: 
sion extended overnn immense space on aea and land, it having t 
both St a great distance on tlie ocean, and also at Potosi and Cbuquiiu 

When in Potoai in 1827, 1 mode inquiry on the subject oF earlhqui 
and learned that, aince (he foundation of that citj in 1546, they had been 
quite unknown there. The earthquake of 1831 reduced the sea-port 
town of Arica to a mass of cubbish, while Tacna, aa on former aimilar oc- 
casions, escaped. Arica has been totally destroyed by earthquakes five 
or ux times aince it was first Tisited by the Spaniards 300 ^'eats ug»: 
but, before 1833, the people ihere suppospd that Tacna cnuld not be af- 
fected in the aame calamitous manner. A stranger, vrhen first residing in 
that region, is surprised by frequent and novel concerts ; the principal 
performers being dogs and donkeys, of which animals there are hundreds 
in and about Tacna. They howl most dismally whenever a slig-ht earth- 
quaku occurs ; and so sensitive are these creatures in this matter, that 
their announcement, and the tolling of the ctiurcb-bell, is often the only 
intimation of the shock given to those persons not experienced in such 
acoidonts. 

We will not advert to all the reported ' ominous appearances which, it 
was said, were seen or heard prior to the great convulsion ; only that the 
people in a vessel from the United States declared that, on the evening 
before the earthquake of 1833, when they were above 100 milea from the 
coast of PerU] they saw a ball of fire in the airj that it was as large as the 
full moon, and that, after several minutes, it burst into pieces, and fell in 
the sea. 

I will state what cume 
September, one hour aftei 
rion. There was not any 
Bingle loud report, which, at the same in 

upvrard movement of the ground. The njght was very dark, the a 
Sphere being stii! and dense ; at that time, there was not a barometer in 
Tacna. Next day waa dull, and more lowering than usual ; the evening 
was like the preceding, with « very thick atmosphere. The earthquake 
began, without any previous noise or warning, at six o'clock morning, 
ISth September 1833. I had the first intimation of it from the violent 
movement of it stout iron bedstead, and the shrieks of the people in the 
adjoining houses. The movement of the earth was at first vertical, or up 
and down, with oGcillations, or lateral motion ; then the movement waa 
in undulations, like water when agitated into waves, but still accamp&~ 
nied with lateral, oscillatory motion. The movement of the earth was 
terrible, and the subterranean noise was horrific ; and these, combined 
witli the falling of houses all around, the contiaued lamentation of the 
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inder my observation. On Monday the 16th 
sunset, Tacna was shaken by a single explo- 
mbterrancan noise, either before or after this 
waa accompanied by an 
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sople, und the howling of animals, mucli; a confuaion of sounds irnle- 
iribahle. The convulsive lieavlngs uf the, ground seemed to have it- 
ined their utmost forcej when suddcnlj', as if the earth hod been stfiig- 
Lg to get rid of some mighty load, a more severe shock mas felt, which 
s complicated in its movement, beiag upward Rnd lateral. It Gniahed 
I wotk of ruin in the town by throwing down the cat'.:edral on the oon- 
^gation, who were in it as usual at that enclj hot 



after which a tremu- 
gentle sliock.'^, which 



This terrible earthquake lasteil about 01 
OS motion of the ground was felt, mid n 
intinucd many days. 

The town presented a diainal apectaclt : whole ranges of houses were 
ruins, ami many others were hanging over from the perpendicular, and 
singular manner ; these were speedily pulled down by a regi- 
lent of dragoons then at Tacoa. Many scenes of misery were seen od 
lat eventful morning : some houses were in ruins, burying their inmates, 
'here, only a few hour^ before, joyous circles of happy beings weremov- 
ig in the giddy throng, to the animating sounds of tlie guitar. All the 
ongTcgation in the church perished : not one escaped, but none of the 
fficiating priests were injured ; — the worshippers, who were all females, 
rere killed hy the roof and walla falling on them while they were attempt- 
ig to run from the church ; but the priests stood still under an orclt, and 1 
rere saved. 1 now advert to some of the other effects of this eartbquakei 
Rain began to fall at Tacna at the motueot of oonvulaioo. We had wba 
Kay be called a wet season ; for, during a period of six weeks after t 
great shock, more or less rain fell almost every day. In the first week O 
October I was at Arlca, and experienced a deluge of min such as had nol 
been seen there before hy persons who had lived there more than halffl 
century. An hour after the earthquake, a well regulated Ihermoineter ii 
my house (which was not totally thrown down) shewed the temperatiiMl 
as low as 1 ever saw it at Tacna,— it was 6a° Fahr. Four hours o 
the great shock, at 10 a.m., a very strong gust of wind and a whirlwi 
were seen carrying pillars of sand across the desert between Tacna anS 
the sea, the movement being towards the ocean. 

The earthquake afiected different parts of Tacna n 
of destructive force. It has been noticed ihat the town is divided into % 
number of sections : in some of these almost every h 
while in other portions much less damage was done. The lower dirf 
sions near the church were all hut totally destroyed, but some of thoB 
situated higher sustained &r less injury. 

The village of Casa Blaoca, between Tacna and the Andes, was ove^<l 
thrown in an extraordinary manner : the adovies, with which the h 
there had been built, were scattered by the oscillatory movements of tbs ^ 
'earth, as if they had been laid down in detail by human agenc}'. 

A new unfinished wall, near tlie cathedral, was not overturned, bnt 
it was split longitudinally and perpendicularly, presentibg a fi 
inch wide. 




The tiver which snpplies Tacna witli water was not obstnicted in 
channel ; but streams al other jilacea lind their couwfk ehanged, and one 
was notert us altogether lost subtcrraneousty. Towards the southj alon^ 
tbc cooBt, the earlbquake extended many hundred miles to the desert of 
Atacama. At Luto, forty miles from Tacna, and liear the base of the 
Andes, fisaures were made in the gToiincl, whence issued a dark- coloured 
fluid. la the provinee of Tarapaca, — where nitrate of soda ia now ob-^ 
tsJned — villages were overthrown and gaps made in the ground. An In- 
dian village, which stood in a ravine on the Andes, wa*: buried oat of 
sight with its inhabitant'^, the moiuitains closing over it. T'^warda the 
nortli, the nearest habitation to Tacna is the village of Saraoj distant 30 
miles, and ihe next is Loqumbo, 60 niiles, both of which were destroyed. 
The next town is Moquegiin, 120 miles ; it has a population of 10,000, 
vrbo suffered severely from damage to houses ; and also great loss Gils' 
twned by the destruction of wine and brandy, both of which are pro- 
duced there in vast quantity. 

This earthquake was felt at places farther north than Arequipa, which 
city, distant 00 miles from the sea, was much shaken ; but little damage 
was done. In Upper Peru, the eHiectfl of this earthquake may be seen on 
the lofty peaks of the Andes. The church in the village of Tacora was 
thrown down by the' convulsion : it is a small Indian village, 15,000 feel 
above the sea. The city of La Paz ivaa shaken in a manner never before 
experienced, and also the other places in Upper Peru before mentioned. 

After the calamity, when the atmosphere became clear, Ihe Andes, as 
seen from Tacna, presented a novel spectacle. Those mountains, in 
many partf^, appeared with a new surface : large portions had been 
thrown off, or had slid down ioto valleys or ravines below, leaving some 
of the more elevated peaks denuded of what had been their more promi- 
nent limbs ; large masses of snow also were detached from the higher 
pinnack'd. As to the size of the masses of rocks or earth which were de- 
taohed ftom the Andes by this e-aHhquake, I will only state, that Mr 
Scott, enjineer, had been employed during some years prior to this earth- 
quake by a joint-stock company in Tacna, whose object was to make a 
canalin that lofty region, and carry a river from it over the crest of the 
Andes, to fertilize a portion of the desert in the vicinity of Tacna. These 
operations couid be carried on during a part of the year only ; for the 
months between November and April are so tempestuous on those moiin- 
tains as to prevent the weifc,but September is the beat month in the year 
fbr cutting the can.il. In these circumstances, Mr Scolt was at Ocho- 
zumo, 14,000 feet above the sea, and saw the rare phenomena there pre- 
sented to his view. He stated, that the motion of the ground in that ele- 
vated region was terrific, and that the noise, which was siitmltaneous with 
the convulsion, was pecidiar, being a.' if an immense quantity of porcelain 
had been elevated in the air, and let fall bo as to break it in pieces. It 
was also stated, that, within the range of his telescope, maiaea were 
thrown off from the mountains, one of which leila space whence therup' 
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ared mass wus detached as bTgu as tbe Plaza of Tacne, which la as large 
M Saint Enocb Square, Glasgow. From what has been stated, it may be 
ferred that, within tlie last few years, an impoTtnnt Bubtcrranean chango 
IB happened beneath Tacoa and Euiraunding country ; also, tliat if the 
■cut or moving power of ihe earthquake of 1B33 acted throughout on 
tc same level, it was iu operation at an enornioua depth below the 
ittb's surface. We have tbe testimony of some who were ou the ocean 
100 miles from the coast of Peru, where the sea ia very deep ; and 
udes our experieuce at Tacna, which is 1400 feet above the PaciBo, we 
10 evidence of the destnictive effi'cts of the convulsion in Upper Peru, 
above three Eng'lish miles perpendicular height above the surface 
if the ocean. The subterranean luovcnient on 18th September 1833 ap- 
eared to be from north to south, with undulations. That of the year 
illowing was very different: it occurred at 8 o'clock p.m., on 21st Sep- 
1. Wheu the earthquake began, I was in an apartment eon- 
icted of wood, and remained wiihia doors till the great shock had 
ised. The movement during this convulsion was altogether vertical, 
up and down. Judging from the evolutions of the furniture, thero 
re two upward movements every second ; the shock lasted half a mi- 
te, and the Kubterranean noise, which was eimultaneous with the mo- 
D, was like the discharge of a nttinbcr of cannons, as heard a few hun- 
dred paces off. On the 20th of January 1834, the district of New Gre- 
oada was desolated by a terribly fatal earthquake. It happened at 7 
('clock i.u., when the cities of Popoyan, Pasto, aod other towns, were 
totally overthrown, and many thousands of the population perished in 
the catastrophe. On that morning, bo violent was the motion of the eartb, 
at largo masses of rocks were not only moved from tbeir sites, but were 
rown to a distance, as if discharged by means of gunpowder. 
In the following year, a large portion of the aouth-west coast of Arae- 
!a was the scene of a dreadfully destructive earthquake, which occurred 
on the 5th February 1835, when the south of Chili was overwhelmed by 
a convulsion which destroyed shoatfoftij towns and villages. The south 
of Chili is a fine verdant country, with a salubriojis cUmate; but it is 
subject to dreadful eatthquakes. In that of ]S35, the seaport town of 
Conception was completely destroyed, and also Talcacuanha, tbe capital 
of tite province. On this occasion, the sea retired several times to a great 
distance, and returned again in imrQense billows. It is believed that, by 
this earthquake, hanks were thrown up at various parts along the coast 
of Chili, and that shoals were created where formcriy was deep water ; 
also, that a man-of-war, which was lost on the southern coast of Chili a 
f»w months after the earthquake, struck on a bauk so created. 

It is probable that there is a vast cavity below the surface of that por- 
tion of Peru which we have been considering, which cavity contains the 
chief agents of convulsion ; alao, that, at the moment of convulsion, tl 
euth'a surface is strongly charged with electricity. 



OhneTvalionx on the Olacie^rs of Spitzhergen, compared Tcith 
those of Switzerland and Norway. By C. Maktbns, M.D,, 
Member of the Northern Commission.* 

Spitzbbrge.v is a large island lying between 76^ Sff, and 
80° 30' north latitude, and from 8" to 21° longitude east &om 
Paris. Its western side is broken by a great number of deep 
bays, such as Horn Sound, Ice Sound, the bays of Croix, Ham- 
burgh, and Miulelaine. The shore is no where flat ; in every 
direction conical mountains rise abruptly from the sea, attam- 
ing a medium height, which varies from 500 to 1200 metres. 
These mountains are separated hj narrow valleys, the greatei> 
part of which open towards the sea. All of them, without 
exception, are occupied by glaciers which communicate i\-ith 

* Bibliothcque tXniverBelb de Geneve, Tome xx-yiii. No. 56, p. 139, Wo 
beg leave to refer our readers to the following memoirs relating to glaciers, 
onrangeil chronolq^icaUy, whict hnve appenred in the Edinburgfc Philoso- 
pbical Journal and in the Edinburgh New Philosophical Journal w-ESn- 
hvrgh Philotajikkal Jo'imal, voL i. p. 121, Scoresby's Narmtive of an Eji- 
onnnoii upon the Island of Jim Mnyen \ p, ltl7. Account of tho Forma- 
tion of the Lake of Mnuvoiain, by the Descent of a Glacier, and of the In- 
undations of the Yal de Bu^es in 1595 and 1818 ; vol. lii. p. 274, M. Te- 
netE's Account of the Descent of the Glacier of the Weies)iom, on tbe 37th 
December IHIU, and the Destrnction of Ibe Village of Ruida. Edmhnreih 
Nmi philosophical Journal, Vol. ii. p. 86, Dr Latta's Obaervationa on the 
Arctic Sea and Ice ; p. 107, Profeaaor Esmark's Hemarks, tending to ex- 
plain the Geological History of the Earth ; p. SSfi, M. Bohr's Account of a 
Visit to the Glariers of the Justedal ; p. 3SZ, Mr Scoreaby'g Remarks ou Dr 
L&tta's Observations on the Arctic Sea and Ice. Vol. iii. p. 91, Dr Latta's 
ObservationE on the Glaciers and Climate of Spitzbergen. Vol. x. p. 332, 
Professor Hugi's ObservatiooB on the Glaciers of the Alps. Vol. li, p, 74, 
ContinUBtion of same article. VoL xsi. p. 210, M. Charpen tier's Account 
of one of the most important results of tho InvestigatiODs of M. Venetz re- 
garding the present and earlier condition of the Glaciers of the Vulois. 
VoL isiil p. 346, Prof -sBor Bischof on Glaciers. VoL ixiv, p. 158, Pro- 
fessor Bischof on Glaciers ; p. 364, Professor Agassiz on Glaciers, blorainee, 
and erratic blocks. Vol, xxv. p. 314, M. Elie de Beaumont on tim Glaciers 
of Spilzbeigen, Vol. xKvii. p. 383, Professor Agassiz's Observations on 
Glaciers. VoL sxvili. p. 15, M. Andr^ de Luc on the Glaciers of the Alps. 
Vol. xxix. p. 184. Notice of the Tour of Professor A~assiz to'the Siviss 
Glaciers in 1839 ; p. 274, M. Studer on some Phenomena of the Diluvian 
Epocli ; p. 280, M. Itenoir on the Glnolers which anciently covered the 
sonthern side of the mountwn-chnin of the Vosges.— Editor. 



H^ose in the interior of tlie country. The nceonnts of voyagers 
^nrho have visited these latitudes, such as those of Martens of 
^BSaniburg, Fhipps,* Scorcsby,'f Parry.J Latta,§ and Keilhau,|| 
^ure quite at one in regard to this matter. Diiring the two 
Broyages of the Recherche, in 1838 and 1839, I hjtd an op- 
^bortunity of studying the glaciers of Bell Sound, Magdalena 
^Kay, and the seven icehilla which lie to the north of Prince 
BCbarles's Island. Their uppearance strongly reminded me of 
HOiose of Switzerland and Savoy, which I had visited in four 
^paccessive journeys. It has appeared to me that the compa- 
^Bieon of glaciers situated in countries so different, and in lati- 
Htudes so remote, would not be void of interest to geologistt^'J^ 
Bfend would help to solve some of the questions which M. B^4 
Hde Beaumont has put to us In his excellent instructions.! 
H At Bell Sound, in the Bay Recherche, there were two g 
■filers ; one of smaller size, on the west, which we shall call t! 
Kglacier de la pointe aitx rinards ; the other to the south, ' 
^Rpe shall designate the principal glacier or Great glat 
^tof Sell Sound. At Magdaiena Bay, we remark on the r 
as we enter, that is to say on the south, two glaciers, that Q 
the Entree, and that of the Poinle auz tombeaux, then the gl» 
cier dufond de la baie, on which the greater number of obsei 
vationa have been made. There are still two others, one fc 
the north, the other to the south, but they were of small s 
and did not descend to the sea ; to these we shall seldom refef.4 

Extent. According to Scoresby,** the two largest glaciers 
the island are that of the South Cape and another to the n 
of Horn Sound. The portion bordering on the sea coast ii 
eleven miles long.++ Then come the seven glaciers, which, c 
an average, may be each two miles, since they extend, in a 

* Flan of Faiihaven, with the island adjacent ; in a vojage towards tl 
North Pole, 1773. 

t An Account of tbe Arctic Eegiona, 1820, vol, i. p. 94. 

X An Attempt to rencli t)ie North Pole. See the chart of the ii 
part of Spitsbergen. 

I On the Glaciers of Spitebeigea ; Jameson's Ediuburgh New Piiiloso- 
phicul Journal, vol. iii. p. 9t. 

II Rciso i OL-at og Vest-Finmarfeen, 1831, p. 135. 
*i Voyage en Islande et an Groenland dc la corvette LuRmlKrchi,*.. 

431. 

•* L. c t. I, p. 102. tt I mile = IBsa n; 

L VOL. XXX. NO. LIS. JANUAEY 1841. 



Dr Martens on the Glacier* of 
line north and south, from 79° 13' to 79° 26' of latitude :* at 
a distance, their form is that of so many isosceles triangles. 
Their length in general is not proportionate to tlieir breadth. 
According to the measurement of the officers of the Recherche, 
the longest of them ali, the principal glacier of Bell Sound 
was about ten miles in length by three and a third in breadth ; I 
that of Pointe aux renards three miles long by one and a ' 
quarter in breadth. The glacier at the bottom of Magdaleoa | 
Bay was 1840 metres in length by 1580 metres in breadth at 1 
the sea-shore ; that of Pointe aux tombeaux 1800 metres broad ; I 
thegiacierof the entry 1840 metres long by 900 broad ; finally, | 
the smallest of them all, which commanded the anchorage of , 
the corvette, was 240 metres broad and 680 long, I 

The great glaciers of Switzerland or of Savoy, on the con- 
trary, are much longer than broad. That of Bois, in the val- 
ley of Chamouni, extends to nearly five leagues without any 
interruption, while its breadth never exceeds one league,! 
According to the trigonometrical measurements of Hugi,t the 
great glacier of Aletsch is seven leagues long, with an average 
breadth of a league and a half ; that of Ober-Aar four leagues 
by one ; that of Unter-Aar live by one and a quarter. This 
difference between the glaciers of the two countries is easily 
explained. Although those of Spitzbergen descend to the sea, 
the mountains on which they rest are proportionally very low. 
In Switzerland, the mountains are higher and the valleys 
longer. Suppose that one or other of these circumstances 
should exist in Spitzbergen, we would have seas of ice the 
length of which would greatly exceed that of the most exten- 
sive glaciers of Switzerland and Savoy, for they would descend 
to the sea, while the lower extremities of the least elevated 
glaciers in the last-mentioned countries, those of Grindehvald,§ 
Bossons.ll Rrenva,1l and Aletsch, •• have a medium height of 
1230 metres; above its level. 

* 1 mile = 1853 luetree. Appendis, p. 74. ^^^| 

t De SausBuce, Vojiago dajiE li>B Alpes, g 52at ^^^^H 

X NaturhiEtorisclic Alpcnreisen. (See the map.) ^^^^| 

§ Lower Glacier 10311 metres, upper Glacier 1299 metres. (Hvgi.) ^^i 
y Ills metres. Buxom etrical me aautement of the author. 
% 1347 metres. Esther dc Im Ltntli in Alph, ilo CandoUe : Hypiomitrit da 



The height of the inferior glueiurs iibuve the aea depends 
■o principal causes : the gec^aphical ponition and elevation 
the mountains from whence they proceed. This is proved 
y the following facts, in Norway, under 61° latitude, the 
laciers of Juatedal rise to a height of 1850 metres, and de- 
lend to 485 metres." The inferior extremities of that of 
a] and Nygaard aro at 577 metres and 340 metres above 
e sett f In the same country, under latitude 67°, the glaciers 
Sala and Almjalos descend from & crest of the Sulitelma, 
rbich rises to 1494 metres, and their lowest point is still from 
78 and 974 metres above the North Sea. J We thus see 
lat the difference of 6" in latitude is more than compensated 4 
»y the greater elevation of the mountains of Justedal, com- A 
ired with that of Sulitelma. Even under the 70th parallel, M 
le glacier of Jcekulsfiord in Finmai-k does not descend to tha4 
!a. In Iceland, 64^ latitude, under the double influence <rf'l 
le of the most rigorous clipiates in the same latitude and the'fl 
lost elevated niouTitains, the glaciers reach the margin of the^ 
lean. But in no instance do they advance into it, for a free^V 
)ace is always left, which admits of ^ passage between the-1 
lacier and the waves. I 

Distinction be/ween the lamer glacierg and the Mera de Glace^ 
of Switierland. — We cannot continite our comparison betweeiM 
the glaciers uf Spitsbergen and Switzerland without making^ 
at the outset, an important distinction. In Spitzbergen, MM 
at least in the north of that island, the line of perpetual snois'B 
is at the margin of the sea ; consequently, the glaciers cannoffl 
strictly be compared, except with that portion of the Swisflfl 
glaciers which rises above the limit of continual snow. Thesafl 
ipper glaciers are very different from those which descenjfl 
ito the inhabited valleys : Saussm'G, Charpentier, and abov^M 
11 Hugi, have perfectly described and distinguished thejojl 

* L. Von Buch : TJeber die Grenzen des ewigei: Si:hneeB in Norden. (Gil^ 
bert's Annalen dcr Physik, t. 41. p. 22. 1812.) J 

t NnuaiHiin : EinigQ Beinerkungen uuf Ausflnegen in die NontegiBchejU 
Schneegefilde, {Leon/lard's Toiehrnbnch, L xvii., p. 167 and 186. 1833.) S 

X Wahlenberg : Biericht Uber Mpsbungen und Beobachtungen cor B^| 
•timmuQg der HiihQ und Teuipuratur der LappliLndischen Alpen outet ^^^| 
Breit^TBd, ttberutzt von Hausamiuia. 1B13. S 17 eiatk ^^jH 



p MarteiiB an the Glaelera of Spitsbergen. 
The Germans call tlicni Firtie ; we call tliem Glaciers Superi- 
eure, or Mers de Glace, Under the name of Glaciers Inferteurs 
(pletscher), we comprehend the lower part of the glaciers, begin- 
ning at the inferior limit of the Mers de Glace. Finally, we 
apply the word glaciers, without addition, to the entire Mers 
de Glace (firtte) and the inferior glaciers {Glelscker), con- 
sidered collectively. The glaciers of Spitzbergen being only 
Mers de Glace, as we shall afterwards see, we apply one or 
other of these denominations to them indifFcrently. 

The lower limit of the Mers de Glace of Switzerland has 
been fixed by Hugi* at 2470 metres. It nearly coincides with 
the line of perpetuaJ snow ; but it is more constant, for its 
height is the same on the two declivities of the Alps, and it 
undergoes no variation in diiferent years. Their upper limit 
18 from 3200 to 3600 metres above the sea, in the group of 
the Ob er land. 

Declivity and perpendicular heii/ht. — The inclination of the 
glaciers of Spitzbergen is very trifling. In fact, the moun- 
tains on which they rest are not high, and they are, besides, 
BO precipitous, that the glaciers cannot rise above the third of 
their entire height. From this it follows that the difference 
of level between the lowest and highest points of these flelds 
of ice is not nearly so considerable as among the Alps. Ac- 
cording to Scoresby,-f- the difference of level between the 
Eununit and bottom of the great glacier of Horn Sound is only 
400 metres. I calculate that of the glacier at the bottom of 
Magdalena Bay at 350 metres^ which reduces its inclination 
to about 10°. LattaJ estimates that of the Seven Glaciers 
from 10" to 20"^ : the principal glacier of Bell Sound was 
nearly horizontal, owing to its great length. 

The three glaciers of Beerenbei^, in the island Jan Mayen 
(Lat. 70° 49';,. ai-e only 390 metres of vertical height above 
the sea. Scoresby assured himself of this by a trigonometri- 
cal measure ment.§ 

In Switzerland and Savoy, on the contrary, the inclination 



* L. c. p. 334 to 337. t L. t. t. i. p. Wl. % L. c. p. 95. 

t Nnrmtivo of nn Excursion uiion tlia Island of Jim Majon. (Edin. Pliil. 
ivtaai.,yo\. L p. 131. IHIU.; 



*f the slopes often e^teeeds 30'' or 40", nccording to Saiissure.T 
Band the difference of level between the summit u,Dd thi; 
■ of the glaciers varies from 1590 to 2000 metres. I shall c 
litent myself by addacing two esamples, which will afford i 
I'idea of the extreme limits. When examining Mont Blai 
I from the height of Cramont, De Saussure t thought he eou] 
I affirm that its sammit was not covered with ice. He reverta 
I to this opinion in liis ascent of that mountain and of the Brc 
I vent ;^ thus we may admit that the glaciers which surroni 
I Mont Blanc, and, in particular, the glacier of the Bossons, d 
f ecend from its summit, which gives to the latter glacier a v 
fttical height of 3795 metres. On the other hand, according ti 
Vihe observations of Hugi, the glacier of Loetsch, in the Valu 
is only 1605 metres in vertical height. By measuring that of" 
glaciers which descend from mountains of smalt elevation, we 
should certainly find differences of level stiJi less considerable. 
If we seek to discover, as has been done by Hugi, that which 
exists between the summit and the base of the Mers de Glace 
(^Firne), we find that it is about 940 metres in the Oberland, 
On the Col du Mont Cervin I have found it to be about 
1054 metres, on the supposition that the Mer de Glace which 
covers the Col descends from tlie little Mont Cervin, for its 
lower limit is at 519 metres below the culminating point of 
the Col.§ 

Forms. — The surface of the Spitzbergen glaciers presents 
none of those sharp points or pyramidal elevations which form 
the beaiity of the inferior glaciers of Switzerland. Their su- 
perficies is commonly uniform or slightly undulated, lilce that 
of the mers de glace in the Oberland and Savoy. It is pro- 
bable, however, that some of them might be covered with 
sharp projections, both on account of the great inclination o 
their sides, || and the occurrence of several unusually wai 
summers. We know as an ascertained fact that these t 



* L. c. S 62*. t L. c S 9U. t L. c- 9 1981, »"'«, and § 61 

S H^bt of Little Mount Cervin, colled Breithom hy Saaasuie, i 
metres (§ 2247). Terminatioo of the Mer du Glace on the north, a 
Zeruiatt, 2B46 abave the Boa, according lo the barometrical obaen-atioog a 
the author. 

I) De Saassure, 1 c S ©2. 




causes, either united or separately, contribute to the forma- 
tion of neeille-liki' ]ionits, Thus, the glacier of Talefre, the 
sides of which are very steep, presents very beautiful projec- 
tions of this nature, although it rises 2600 metres above the 
eea,* and is consequently above the lower limit of the Mera de 
Glace. Those of the Bossons, Bois, and Grindelwald, which 
unite the two tonditions above mentioned, are likewise those 
in which the needle-iike prominences are highest and most 
beautiful. 

At Mugdaleua Bay, the surface of the glaciers was uniform, 
like all the others which had been seen bj Scoresby, Latta, 
and Keilhau ; but at BelUSound, the glacier at the bottom of 
the bay presented a few pyramids at its lower extremity, the 
spot where the reverberation of the sun's rays from the neigh- 
- bouring mountains must have tended to melt the ice. This 
peculiarity will surprise no one, when we reflect that this 
glacier was situated at the extremity of a deep and well shel- 
tered bay, the climate of which is rather mild compared with 
that of such portions of the coast as are exposed to all the vio- 
lence of the winds from the sea. During our residence at 
Bell Soimd, from 25th July to 4th August 1838, the thermo- 
meter rose to + 8°.2, C, and never sunk below + 0^3; the 
mean being ■+■ 3 .8. At Magdalena Bay, on the contrary, 
where we remained from the Ist to the 12th August 1839, it 
rose only once to + 5".?, and often sunk to zero. The mean 
temperature was + 2^,97- If it be objected to thi.s that these 
two summers may have been in every respect exceptions to 
the usual character of the seasons, I would reply that the ve- 
getation is the best index of difference of climate in regard to 
two places not distant from each other, and situate, like Betl 
Sound and Magdalena Bay, on the shore of the same sea, and 
under the same meridian. Now, at Bell Sound, I found fifty- 
seven phanerogamous plants ; at Magdalena Bay twenty-four, 
and in this number only two which did not exist at Bell 
Sound :t the difference of the two climates is therefore un- 
questionable. 

* Saussure, I. c. S 652. 

t The following is the list of phaneiogBinoaB plants whicli we found at 
BdU Soimd, those in italics exuting lilcewiae at Uagdiilaiia Baj :- 



It may be added that we find glaciers with pyramids 
Terj'high latitudes. In Norway, 67^ Lat. the glaciers of Sul 
telma are covered with them in every place where the deol 
Tity is steep-* Id Iceland, under 64°, those of SvinafflU 
Joekull, + and Hoeliiar Joekiili.J are remarkable for th^ 
beauty. 

The lower glaciers of Switzerland are convex, thatiKl 
Bay, more elevated in their centre than at the sides ; this i 
position appears to ine to be nearly invai-iable. It is owing ^ 
the circumstance of the upper surface of the glacier meiti: 
most on the lateral parts, which are more exposed to I 
reverberation of heat fi-orn all the neighbouring heigtal 
Hugi§ properly observes that this convexity constitutes an 6 
Bential character which distinguislies tlie glaciers from the Mdf 
de Glace ; the latter are almost always flat, as that of the C 
St Theodule, and even concave, as that of Roththal, the mU 
gins of which were raised about 20 metres above the cent! 
parts. II In Spitzbergen the same thing occurs ; 1 



cuhii i^itphiirejit, Sol.; R. mvalis, L. ; B, pi/gniaeni,'Wa.h\,; PapoKerm 
cattle, L. ; Dtaba algida, D. C. ; D. alpina ; D. mvriedla, Wahl. ; 
WaLl. f. ; B. oblongata, B. B, ; D. Inpponica, D. C. ; D. mulinsiB 
Cochleoiea officiualU, L. 1 Cdanica, Tj.; C'ardaiiiinebdl\di/olia,'L,; C.| 
teneia, L. ; Flat^petalum purpuraacons, B. B. ; Eutrema Edward«ii, B. 1 
Silmc acaulii, L. ; Lychnis apetala, L. ; Spergulu aaginoidea, L, ; 
Edmardsii, R. B. ; Arenaria rubella. Hook ; A. ScacdinsTica, Spr. { A 
ciliata, WahL ; CeraitiMvi aljimum, L. ; Drjaa octopotala, L. ; PotenUI 
pulcbella, B. B. ; P. emarginata, Futsh \ Saxifraga aizoides, L. ; E 
laris, Sterub. ; s. copiloia, L. ; S. hieraciifolk. Wild. ; S. itcUarii, J3 ; 
comma, Hartm. ; 5, cemaa, L. ; S. liirculas, L. ; S. ojij/otiti/aiia, L. ; S. t 
loWi, L.; S. itivalii, L. ; ChrysDptunitiru alumiifolium, L. ; Erigenm i 
nam, ^ nniflorum, I.es8 ; Phytamocsrpnm taraxBcoides, Vahl. t. ; Empa 
nigrum, L. ; Pedicularis hirsnW, L. ; Uxyria rati/onnis, Hook, j J 
vt'ifipai-um, L. ; Salix raticulata, L, J S, polarii.'Waiil. ; JuncusbiglnB 
LoEula arCData, WaM. ; Caii>x belionaBUm, Ehrb. ; P/appria (dffi^ . 
AlopecuruB ovatua ^ muticiu, Sonunerf. ; Fealuca ovina, L. ; V. rnt 
naria, Walil. ; Poa alpina, L. ; Duponlia Fiaclieri, B. B. ; Triietv 
caliuii, Pal. Beaav. 

At Magdalena Ba; only : — Luzula bj^erboreu, 11. B. ; Poa 
• Wahlfenbecg, I. c. i 13, and FUlo II. and IV, 
t Vo;*ge en Icelande et au Groenlanil de la corvette La Rtt 
BORDdSl. 



face of a glacier is most frequently flat, or slightly con- 
cave." The gluciera of Bell-Sound were obviously flat ; 
those of Magdalena Bay presented three types. The glacier 
of Pointe aux Tombeaux was a little concave, that at the bot- 
tom of the bay evidently flat, particularly in its upper part. 
Finally, there were two small ones, which did not reach the 
edge of the sea, because the coast was steep, and the masses 
of ice fell and were broken, like those of the glacier of 
G^troz, in the Valais, in proportion as they advanced and 
sloped down upon this vertical wall. One of these glaciers 
overlooked our vessel, and 1 was therefore able to examine it 
at leisure. It was only 240 metres broad, inclosed between 
two rocks of a dark colour, and hud melted at the sides, which 
rendered it very convex. It was composed of layers placed 
one above another, which appeared to consist of indurated 
snow rather than true ice. Perhaps it is to the very form in 
question that we ought to attribute the imperfect conversion 
of the snow into ice. Rain water, and that proceeding from 
, melted snow, running over this bulging surface as from a roof, 
could never penetrate this compact mass of snow, condensed 
by its own weight. When the declivities on which northern 
glaciers repose are very unequal, they mould themselves upon 
these inequalities like the glaciers of the Alps, as Scoresby 
has shewn to take place on the glaciers of the island Jan 
Mayen, which he represents a.s resembling an immense frozen 
cataract, the illusion being rendered complete by pointed 
rocks projecting in numerous places, t 

The glaciers of Spitzbergen perhaps melt a little on the 
surface when the weather is mild and the air moist ; but, not- 
withstanding this, it is to the melting of the snow accumu- 
lated on them that we must ascribe the origin of the streams 
of water to which they sometimes give rise. It is not a rare 
thing to see small cascades issuing from their upper parts. At 
Magdalena Bay one was observed, which flowed for several 
days from the sides of the glacier Pointe aux Tombeaux. That 
of Bell Sound was furrowed by small streams of water. 



'hipps, in one of the views which ornament his work, has re- I 
resented one of the glaciers of Smeerenberg, and a cascade- 1 
sues from the lower third of its vertical height, and fallal I 
ito the sea, Seoresby and Latta naw the seven glaciers! 
■aversed by small slroains, some of which ran in the crevices, J 
od could only be discovered by the sound of the water. The 1 
rface of the terminal glacier of Magdalena Bay was quite] 
water being found even in its fissures. I 

—In general these glaciers are covered with snow A 
1 the year, Keilhau* has verified this affirmation regard- -j 
ag those of the south, and the snow does not mett on those | 
F the north. At Bell Sound, however, the great glacier at J 
iie time of our departure t had a great number of small pools ] 
eattered over its surface. This layer of snow conceals tiiaA 
•evices from the eye of the observer, and entirely covers them J 
ip, if they are not very wide. At Magdalena Bay, I went^ 
spon the great glacier at the bottom, in order to study them 
Dore closely. Like those of the glaciers of the Alps, they 
Fere all transverse, consequently parallel to the sea, and 
Duch the wider the nearer they approached to it. At tha 
lurface of the glacier, they sometimes attained a width from 1 
ive to ten metres ; their depth was from fifteen to twenty. 
Their two faces were always in contact at the bottom, which, j 
i strewed with enormous fragments of ice and indurated] 
now. Long stalactites hung from the walls of these crevices. ■ 
iSometimes they resembled the tubes of a huge organ, at other I 
Mnies they were insulated, and reminded one of the pendant "j 
Tiaments of a Gothic cathedral. I could never see, in the ] 
lottom of the fissure, the rock on which the glacier was rest- 

Saussure, in bis ascent of Mont Ulanc, was not more J 
accessful.l It is, at the same time, probable that these rents.'] 
i»ften traverse the glacier throughout its whole thickness id [ 
Spitzbergen as well as in Switzerland.§ The adventure of '1 
the Grindelwald innkeeper, who fell into a fissure and found 
s way to the edge of the glacier, by following the course o 
s rivulet, which had wrought out a passage for itself under 
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the ice, is a fact well known to all who have travelled in the 
Oherland.* The formation of such crevices maybe reasonahly 
assigned to the alternate contractions and dilatations of those 
masses which, during the lont; winters of Spitzbergen, are, in 
all probability, exposed to a cold of — 40" C, while, in theeum- 
mer, they are suddenly surrounded by an atmosphere whose 
tfiraperatuie is always above zero. The surface is then heated 
more than the subjacent parts, the places covered with snow 
less than such as are free from it ; hence, unequal dilatations 
followed by continuous melting throughout the mass. Hu^ 
has often seen these crevices fomiinj^ under his eyes. Re- 
specting one of them, he gives the following details :■ — ■" I was 
one day walking over the glacier of theUnter-Aar, about three 
o'clock in the afternoon. The heat was very powerfiil ; all of 
a sudden I heard a peculiar noise. I had scarcely run thirty 
or forty paces in the direction of the sound, when I felt the 
gWier tremble under my feet several times ; at the same mo- 
ment I saw that it was rending asunder. The fissure often 
advanced from ten to twenty feet in an instant : I was scarcely 
able to follow it. For a moment at a time it seemed about 
to Stop, or rather its progression was very slow ; but the en- 
tire mass seemed to tremble, and the rent continued to length- 
en. Several times I ran on before it, that I might lie down 
on the glacier in the place where it must pass. Once I was 
violently shaken, and the ice split beneath me. In this man- 
ner I followed the rent for a quarter of an hour, as far as a 
central moraine, where it stopped. The breadth was an 
inch and a half ; its inner surface, rough and unequal, expos- 
ed to view crystals of ice, partly broken, partly torn asun- 
der ; its depth did not exceed four or five feet. A few days 
after, I visited the glacier a second time: the rent was six 
inches wide, and its depth considerable. A new fissure, pa- 
rallel with the first and six feet deep, had been formed in my 
absence." + 

Many causes contribute to enlarge these crevices. In the 
first place, the weight of the ice beneath; then tiie water which 



jHects in them in the form of little reservoirs or streamlets. I 
y reason of its masitnum of density, which is found to be be- I 
ween + 4" and + 4'',5, the water, which contact with the ice ■ 

I brourrht to zero, reascends to the surface, to descend I 
[ain after it has acquired, under the influence of the air, aB 
emperature near to this maximum of density. Finally, thea 
feezing of this water, and the enlargement of volume accont- J 
uiying its change of condition, which causes it to act as sM 
%dge, and thereby increase the fissure. 1 shall refer the na- 1 
]ral philosophers, who may raise objections to this theory, tof 
be profound discussion preserved by Gilbert in hia Annalen.*! 

Nature of the Ice. — The ice of which the glaciers of Spiti-J 
lergen are composed resembles, in every respect, that of thM 
«perior glaciers {Firne) of the Alps. On the surfaee it iM 
Mjugh and unequal, never slippery. The crevices are ofleM 
iinted with the most beautiful azure blue, which is likewien 
ilie case with the cavities in the floating pieces of ice proceedJ 
ng from them. The latter sometimes appear striated. When 
Bxamined closely, we perceive that this appearance is owinfl 
(o a multitude of small bubbles of air of an elongated and P74 
iriform shape. In some pieces these bubbles are rounded. Sai]S4 
(nret and ScoresbyJ have recorded observations analogous t(9 
tiiese. This ice is not formed by the union of crystals or ioM 
timately united fragments, like that of the inferior glaciers ofl 
Switzerland. MM. Uugi§ and Kaemtz,|| who have describcifl 
them very accurately, both insist on this peculiarity, that thq 
crystals diminish in size in proportion as we ascend a glacier] 
It need not, therefore, excite surprise, if they do not exist In 
;the ice of Spitzbergen. At the same time, I have observed, botS 
at Bell Sound and Magdalena Bay, crystalline formations of M 
very singular character. At Bell Seund, this was on the margm 

f a small rivulet \ at Magdalena Bay. near a feeble streanM 
let, between the glacier Pointe aux Tombeaux and the seu 
These two places were perfectly flat, and covered with a nt>j| 
very thick layer of ice and snow. Here and there certaw 
places were to be seen, of several scjuare metres in extent, jjfl 

•AnnalenderPhriik^LliuT. p. IR'J. laso. tl'.c952d. | L. c. t. 1. p. ^| 
' S L. c p. 341. I Iiehibuch ri*r MetMinilogiB, t. ii. p, 160. lUSL^^I 



geoeral somewhat convex, and whicli were entirely paved 
witli prisms placed vertically by the sides of each other. Their ' 
length varied from fourteen to thu-ty oeutimeters, the greater 
part being from one to two decimeters ; their diameter was 
from one to two, rarely of three, centimeters. Their upper 
surfaces were perfectly level. Almost all resembled each 
other in shape, which was that of a prism with a square or 
hexugonal base ; but their faces and angles were unequal and 
mal accu»ee». Being simply in juxtaposition, although very 
close to each other, they fell of their own accord when an open- 
ing was made. These prisms did not rest on the ground, but 
were implanted in the mass of ice of which we have spoken. 
At Bell Sound my friend M. Bravais observed two stages of 
eimilar crystals placed one above the other, and separated by 
a plane of ice. The lower stage, the least regular, was com- 
posed of needle-like points in a state of great confusion.* The 
ice of these prisms was light, and filled with air-hubbles ; its 
colour often tinged with azure. These assemblages of ice- 
crystals are found in plane* perfectly horizontal, where the 
water lodges and slowly imhihes the snow which covars the 
soil. Their formation may be explained (comparing it to that 
of crystallized salts allowed to remain for a length of time in 
solution) by the successive juxtaposition of new particles of ioe 
every time the melted snow passes into a solid state, or by the 
. effects of the moisture being vrithdrawn. The ice-cryetals 
which enter into the composition of the lower parts of the 
Helvetian glaciers, often attain the thickness of a nut, with a 
length of fifty-four millimeters.+ Kaemtz explains their ori- 
gin in lie same manner.J 

Moraines — Erratic blocks. The glaciers of Spitzbergen are 
overlooked by nearly vertical mountains, whoso summits are 
composed of blocks of rock not intimately united with eadi 
other, because the water produced by the melting of the snow 
has separated them at the time of ite congelation. Their sides 
are for this reason covered with an immense quantity of debris. 

Between the lower extremity of the glacier and the moun- 



* Colonel Jackson has olKerved similar crjstBla on the Neva. See 
snctioDs of the Royal Geographical SocieCf, vol. v. p. 19. 1S35. 

c, p. 341. X TorleBungBH aher MeUorologio, p. 201. 



leeTru- j 

m 



1^ 



,, there often exists an interval, a small valley, the bottom 
of which is occupied by a small rivulet. The great glacier of 
Bell Sound was separated from each of the lateral chains which 
confined it by one of these valleys. On the north of the ter- 
minal glacier of Magdalcna Bay, a rivulet ran between the 
moraine and the mountain. Those of the Entree and Pointe 
anx Tombeaux supported themselves on both sides on the sur- 
fTounding mountains, except at their lower extremity, which 

.vanced a little beyond them. 

The travellers who preceded us have not directed their at-! 
tention to the blocks of stone which may be found on the sur- J 
face of these glaciers. The following are the observations I.l 
made on this subject. 

The principal glacier of Bell Sound was soiled with earth^ 
only at its sides. Those of Magdaleua Bay were both cover*S 
ed with stones at their lower extremity. These stones o 
pied nearly the eighth part of the breadtli of the temiiDal \ 
glacier ; but there were none in the middle, either of this 
or of an^ other. Not cnly are blocks observed on their upper J 
Face, but they are likewise foimd embedded in the ice. I J 

ive remarked a pretty considerable number of them over alll 
le height of the two lateral walls of the two principal glaciers ^ 

Magdalena Bay, but tiever could I disc^n any on the face \ 

iking to the sea. 1 cannot believe that any such exist, for J 
1 have passed entire hours before the glaciers of the two bays 3 
which we visited in order to make experiments on submariaa j 
temperatures. I could thus see a great number of sections,,! 
comprehending the entire thickness of the glacier, as the Iat-1 
ter by degrees broke down into the sea. In order to assurftlj 
myself of the fact, I went in a boat to the glacier of Magd^- ' 
lena Bay, and entered into the little creeks formed by the 
breaking down of the ice, and nowhere coiJd I see blocks nor 
even sand in the thickness of the ice ; every where it was per- 
fectly pure and transparent. Before passing on to the expla- 
nation of these facts, let us tirst examine comparatively how 
the erratic blocks appear on the glaciers of Switzerland. 

All geologists agree in affirming, that no blocks are seen on 
tlie surface of the upper glaciers (J-'irneJ. Doubtless a few 
insulated blocks may appear by chance, which have rolled down 



from the neighbouring heights ; but the surface is never entire- 
ly concealed under a layer of stones and sand, as takes place 
with the lower glaciers. The reason of this may he easily un- 
derstood- When a block falls on one of the upper glaciers, it 
sinks in the snow ; as the latter never entirely melts, but is 
converted into ice and is covered with successive layei'a of new 
snow, it follows that the block is soon buried in ice- But the 
glacier having a continued progi-essive movement, is always 
descending towards the plain ; and while it advances over a 
Blope more or less inclined, the block advances horizontally, 
and is soon placed at the surface of the glacier. Such, at le^t, 
ia the explanation given by M. Charpentier.* Hence the ex- 
istence of the central moraines (Oufferlinien) which are the 
union of the terminal moraines of several glaciers converging 
into one, and which reject at their surface the blocks which 
they transported enclosed in their substance. 

But it may be said that no one has ever seen in Switzerland 
these blocks of stone immersed in the thickness of the superior 
glaciers. This is true ; but it is forgotten that the upper gla- 
ciers of Switzerland rest with both their sides on the moun- 
tains, and do not therefore admit of their lateral parts being 
examined throughout their whole height. Those of Spitzber- 
gen, on the contrary, are disengaged from the surrounding 
mountains and advance on the shore, so that their sides can 
be studied as well as their surface. 

Some skilful observers, HoflTnann+ among others, still main- 
tain the opinion formerly advanced by Saussure. " As the 
valleys," says this great observer,^ " have all more or less the 
form of a cradle, and their bottoms more excavated than their 
margins, the masses of ice become compressed and tend to- 
wards the middle of the valleys ; those which are at the sitles 
are removed from them, slip towards the lowest point, and 
carry along with them towards the middle of the valleys the 
earth and stones with which they are covered." 

Whether we adopt one or other of these theories regarding 
the existence of blocks in the middle of glaciers, whether we 
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moveable blocks ti 
f towards the contri' of 
it is ea-sy to prove tli«t t 

tlie glaciers of 



I .«maider them a^ central inoraineSH 
ported transversely from the sides 
glacier, is of little importance, 
blocks could not be moved in tbis 
Spitzber^en To those wbo regui'd the blocks plnced in the 
middle of glaciers as central moraines, I would s»y that the 
mers de glace of Spitzbergen are rarely formed by the union 
of many small converging glaciers.' Placed in the bottom of 
bays, they rest on an amphitheHtre of mountains completely 
hemmed in ; consequently they never could have central mo- 
raines. However, the glacier at the bottom of AIngdalena 
Bay is formed by the union of five smalt secondary glaciers; 
bat these are very short, and the summits which overlook them 
of inconsiderable elevation. Hence it is that very few stones 
fall on these upper gluciers ; below, on the ccntrai'y, the moun- 
tiun is disengaged from the glacier, and every bhrck which 
rolls down its sides falls upon the ice. 

Those who favour the explanation given by Saussure will 

I likewise find arguments in the phenomena of Spitzbergen gla- 

I ciers. In truth, as the latter do not melt at tlie lower surface, 

I as I shall attempt to prove, it follows that they do not become 

■ excavated beneath, and that the principal cause of the sinking 

of which Saussure speaks does not esist ; conscnuently the 

blocks cannot thus be transported perpend iculurly to the axis 

of the glacier. Let it not be forgotton that the lowest point 

of these mers de glace correspond:! to the line which separates 

the upper from the lower glaciers of Switzerland, Now, it is 

exactly at this level tliat the blocks begin to show themselves 

on the surface of the Alpine glaciers ;• for example, at the 

upper part of the lower glacier improperly called Mer de Glace 

at Chamouni. In Spitzbergen it is at the edge of the Mer, 

lower down than the point where they have been sunk in the 

earth, but at the same distance from the axis of the glacier, 

that is to say, on its lateral parts, that the blocks begin to rise 

[to the surface. 

In short, the existence of blocks on the sides, and theii- ab- _ 
n central parts, are two uni|uestiimable facts. IfiU 




follows that the glaciers of Spitzbergen are flanked by lateral 
moraines, in general little elevated, and always in immediate 
contact with the ice. In fact the blocks, existing only at thu 
sides, are thrown off to the right and left. I have seen somo 
which were simply resting on the surface, others half buried 
in the ice of the lateral walls, with only their outer part pro- 
jecting ; others, finally, which had rolled from the higher part 
of the glacier on the moraine. I remember one of these blocks 
meas'iring three cubic metres at least, which was suspended, 
so to speak, on a very steep part of the terminal glacier of 
Magdalena Bay. The sailots imagined that the exertions of 
a few men woiild make it roll down ; but they soon perceived 
that it was frozen by its base to the glacier, and that it would 
require to be detached from the ice before it could be tbrown 
down. As there are no blocks in the centre of the Spitz- 
bergen glaciers, the latter have no terminal moraines. It may 
be said that it is at the bottom of the sea that these ought to 
be sought for ; but the considerable depths found in their vi- 
cinity (64 to HO metres) must make us reject this supposition. 
The surface of the Spitzbergen glaciers scarcely ever melt- 
ing, we never observe these blocks elevated on a column of ice 
(GletscherliscAe), which excite our wonder on the lower gla- 
ciers of Switzerland 

By speaking of these blocks of stone, some of which are em- 
bedded in the ice while otbers rest on the surface, I have 
touched upon one of the most controverted and important 
questions of geology, that of the transportation of erratic 
blocks or boulders. I shall confine myself to a short synopsis 
of the facts, which may afford arguments to the partisans of 
either of the two theories whifh now divide the learned. 

Ist, Blocks exist on the surface and in the interior of the 
glaciers of Spitzbergen. 

2d, The blocks on the surface always lie on the sides of the 
glacier. Those which are embedded in the ice are seen 
throughout the whole height of the lateral walls. 

3d, I have never seen blocks in the middle of the surface of 
a glacier, nor in the vertical wall facing the sea. 

ith, Every thing leads me to believe that the greater pari 
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f the blocks are thrown off at the sides, and form the lateral J 
les which accompany the glaciers. 
hth, Duringthe two voyages of the Recherche, we never saw 
blocks transported by floating ice ; but in crossing Bell Sound, 
a little before entering the bavi my colleague M. E, Robert 
has seen floating ice stained with earth on the surface, which 
at the moment was taken for sandbanks. 
\ Thickness of Glaciers. — The lowest part of the glaciers 
Bf Spitzbergen, that which looks to the sea, always forms a 
Vertical wall, the height of which varies between 30 and 
120 metres. That of the glacier of Horn Sound, measured 
geometrically by Scoresby,* was 121 metres. The second J 
of the glaciers of Smeerenberg or Fairhaven, 91 metres, i 
cording to Phipps.t At Magdalena Hay, the glacier of TEn-J 
trde was 63 metres : that of Pointe aux Tombeaus, 76 metroi^l 
according to the measurement of the officers of our vessel wbvj 
had charge of the hydrographical department. I estimatji) 
that of the two glaciers, which terminate the two hays, at 9 
metres. 

In Lapland, the great mass of ice which covers the Suiitel-I 
ma presents an escarpment of 65 metres in height at its lowerl 
part J In Switzerland, the inferior glaciers in general are only! 
from 10 to 25 metres in thickness.g However, the Obera 
gletscher is 32 metres at its foot ;|| the Unteraargletseher, f 
metres ;f that of Aletsch, scarcely 30 metres, near the li 
Morill;«» that of BoLsfrom 25 to 30 metrea-ft 

But the thickness of the upper glaciers, Hugi^t thinks, musfe J 
be estimated, at an average, from 40 to 60 metres. We t 
Bee that the resemblance between the Mers de Glace of S 
bergen and the upper glaciers of Switzerland is suppoi 
I even by numerical calculations. 

(To be concluded in next Camber.) 



* L. 0. p. 109. t A Voyago townrils the North Pole, p. 70, 

k J WaUenberg, !. c, S 13. S Hugi, 1. c. p. 330. || Ibid, p. 176. 

[ % Ibid. p. 331. ** lUd. il)jd. 1 1 Do SsusBure, 1. c. § 623, 

, j:l. c. p. 33a. 
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Description of Che Process of Dqffuerreoti/pe, and Sctfiar&t ii 
lite Action of Light in that process, both in respect to Land- 
tcape and Miniature Furlrails* By Mr Thomas David- 
aoN, Optician. Communicated by the Society of Arts fof 
Scotland. 



Sia, — In submitting t(t the consideration of your Society 
the few following remarks concerning my method of taking Da- 
guerreotype pictures, Sic, Ibeg leave most respectfully to state 
that, in the first part of the process, I differ from Dagiierre, as 
I use no oil whatever in the preparation. I merely take a 
new plate, and polish it with the diluted acid, and a little fine 
rottenstone, changing the cotton and rottenstone two or three 
times, and then take a clean bundle of cotton-wool, which I 
dip or daub on a little tine dry Tripoli, and with that give a 
finishing lustre to the plate. I then lay the plate into a frame 
which exactly fits the iodine-box with its outer edge, while 
the plate fits the i - — l .^ aperture exactly, having a ledge to ' 
rest on like this, j plate I The use of this frame is to prevent 
the iodine from i I attacking the edge of the plate and 

spoiling it, before the centre has got enough of iiidine. The 
iodine-box which ! use is about 3 inches from the bottom to 
the face of the plate, which, in siunmer, takes from l^ to 2 
minutes in being iodinized. The plate should bo revensed in 
its position while the operation is going on, so that it may be 
more regularly coated ; and the lid of the box should be opened 
and shut very gently, lest it raise up some particles of iodine, 
which would attack the plate and cover it with blai'k spots. 
The plate is next to be put into the frame, and exposed to 
the action of light in the camera, where, in summer, it should 
remidn from 6 to 10 minutes, according to the intensity of 
the light and the time of the day. At present, an esposore 
for 16 minutes in the camera will be required. 

Tlie next part of the prticeSs is the mercurializing of the 
picture, which is certainly the most difficult part of the whole ; 
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W Mr DkVMlBoa m !*• Pne*»» «f Dt^mrrt^pe, 9,-e. 170 
Wid here 1 entirelr diAVr frum Daguen-o. He rt'cnnunends 
'ibe mercury to be raised t" about ItiO', aiid tliea to take away , 
tiie lamp till the mercury fell to about 120°. This will doabt>| 
lees give a picture, but not a clear and brilliant one. I raisft'] 
the mercury to about 165 , or from that to 170'. About IM 
minutes should be occupied in roiiting; the temperature, andfl 
•bout 10 or 15 in letting it tall, in order to produce a brilH&ntfl 
picture. Tbe operation may be sooner completed by raisiiUH 
the mercm-y higher, but the picture would be harsh and pagj 
tially blighted. The cnly way by which I have been able tn 
obtain a good picture has been by finding what length of ec« 
posure in the camera was required to cause the picture appeolfl 
faintly when the mercury was raised to X^b" or 170", aii^| 
then, while the mercury was failing, by arowing it the tiiD« 
already stated, the picture came out with gi-eat force and bril^ 
liancy, &ee from the disagreeable dark blue tint which ia itfV 
▼ariably foimd in the French Daguerreotypes, and always wilH 
be by the process in the mercury, as described and recontn 
mended by Dagucrre. liut it must be observed that, if th^l 
picture has been kept too long in the camera^ it will nevoel 
Btand the proper action of the mercury, but will be compl«td;M 
Spoiled. fl 

The last part of the process is to remove tlie iodine finus I 
the picture by washing it witli a solution of common salt, or4 
the hyposulphite of i^oda, and then ^vith pure water. ■ 

If the plate has been exposed to the action of mercury pr**B 
viously to its being polished, it must be heated as recommendS 
ed by Daguerre, but I poliisli it, jts befoie, without oil, I 

Having thus given a brief description of the process of Da^ 
guerreotyping, I shall next shew the action of tight in tUA 
camera, and the method by which a flat and lai'ge picture i>^ 
obtained: pointing out the errors that still exist in the Daguer- ■ 
reotype camera, and endeavouring to demonstrate that tlw J 
error in the lenses will be in Paris ouly the one-halt' of wlHlfl 
it is here, and that the Parisians ought, therefore, to prad^^H 
superior impressions. It must be obvious to all who Uj^^^H 
quainted with the science of optics, thnt the lens in th4^^^| 
guerreotype camera is not only placed in its worst pPw^^l 
witii respect to spherical aberration, but that the foottJ^^^H 
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lens must be shorter in the centre than at the extremities, 
which I shall endeavour to explain by the following diagram, 
(See Plate III. fig. 1.) 

Let A B C D (Fig, 1) be a Daguerreotype camera-box, E F the 
lens or achromatic object-glass, H I an object placed before the 
camera, and DD the ^jicture formed in the focus of the lens. 
Now, it must be evident to all, that, in order to give a flat pic- 
ture, the focuB of the lens must be longer at the edges than 
at the centre, in proportion as the edge of the picture at B 
and D is greater in distance from the lens tlian the centre at 
g. The lens must therefore be so constructed as to have a 
focus gradually increasing in length from the centre towards 
the circumference. Be the lens, however, aa perfect as it may, 
yet, by attending to Fig. 1, we shall find that it will not even 
then give a perfect focal image. For, suppose a ray of light 
from the object I to fall on the centre of the lens at c, this 
ray, after refraction, cannot reach the picture at B, but \i& 
focus will be at o, seeing the centre of the lens is shorter in 
focus than the edge. Let another ray of light from the object 
at I fall on the extremity of the lens at E, we shall find its 
focus at b. Thus the difference of focus betwixt the central 
and -extreme ray will be as great as from a to b, while the 
general focus will be betwixt the extremes as at B. Hence 
the picture cannot be perfectly distinct in consequence of this 
error, which exists not merely in theory but in practice. To 
demonstrate this, I took a thin plate having a hole in it about 
^tb of inch in diameter, see Fig. 2 ; I then placed this little 
hole in the centre of the object-glass as at c, Fig. 1, and, 
having stationed a candle as at I, I tried to obtain the focal 
image as at a. I next put the little hole or aperture on the 
object-glass at 1, and found that even then the focus was 
considerably longer than at c. I now put the small hole to 
the extreme part of the lens as at E, when the focus was ob- 
served to be still farther lengthened, and, on comparing the . 
experimental result ^vith the above theory, I foimd them 
exactly to agree. 

I shall nest endeavour to demonstrate, from the above facts, 
the very great advantage the French have over us in conse- 
quence of these imperfections in the Daguerreotype c 
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Let Fig. 3 represent the same as Fi^. 1, with thU tlitlerence 
odIj that the stop or diaphragm S T, io trout of the leus> is 
smaller, so that a ray of light from the object at I could nut 
, possibly fall on the centre of the tens, hut balf-ivay betwixt 
the centre and the edge as at 1. From what has already been 
said respecting Fig. 1, it will be evident tliat the error or dis- 
agreement of focus must in this case be only the one-half of 
-what it is in Fig 1, just as E 1 is half of E c. Uence, in 
Paris or Italy, if, from clearness of the atmosphere and in- 
tensity of the light, there be as much light refracted through 
the lens in Fig. 3 as there is through that in Fig. 1 in this 
country, the pictures taken there should have double the line- 
uess and sharpness of outiine in comparison with ours, if their 
lenses be equally good ; or, should they use the same dimen- 
sion of stop or diaphi'agm as we do, then their picture should 
double ours in force and brightness ; which I have no hesita- 
tion in saying they would, if the process and apparatus were 
the same. Having thus pointed out the disadvantages we 
labour under in Daguerreotyping, I shall make a few observa- 
tions on the taking of miniatuie portraits of the Duguerreo- 
type. (Fig. 4.) 

It has already been observed, that, in taking large and flat 
Daguerreotype views, the lens is placed in its worst position, 
at least if we were going to use it as a telescope ; and in 
taking miniature portraits the lens requires to be more like that 
for a telescope than for a Daguerreotype, as in this case tlie 
rays require to be rather concentrated in a small space than 
spread over a large surface- The lens required for taking 
large Daguerreotype views will do equally well for taking mi- 
niature portraits. The only change required is to set the lens 
in a double screwed cell, as shewn at EF, Fig, 4, and to screw 
in the lens with its convex side to the object, the sa.me as in 
a telescope, when you are taking a miniature portrait, at the 
.game time removing the stop in front of the lens, and re^ 
jplacing it by one of nearly double the diameter. In using 
lens for large pictures, again, it must be screwed In wil 
concave side towards the object, and the small stop m 
restored in front. The time required for taking a mil 
jPortrait will, by the use of the larger stop, and the cay 
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inci-ease of lifjtit, be about the same as that wecupied in taking 
landscapes in- other distant objet-ts. The Parisians will, of 
course, have the same advantage over us in taking portraits 
as in taking othrr objects, in tonsequence of their gi'eater in- 
tensity of li^ht. 

These are the results of my experiments in Daguerreotype, 
which I have stated as briffly as possible, th it 1 might not 
tiike up too mueh of the valuable time of tliis Society. 



On the Epnr.hi of Vegetation. By M. Henby Berqhaus of 
Berlin. 

Natuhb has made essential distinctions in the period of ger- 
mination, which, us ia well known, are in a gieat measure 
caused by the constitution of the seeds themselves. Thus 
rye, millet, and most of the cerealia, germinate in two or three 
days ; lettuce, the gourd, and the water-cress, in from five to 
seven ; the bean and onion in about twenty ; parsley in forty 
days; columbine, the almond, the chestnut, the peony, the > 
hazel-nut, &c. in ti'om six to eight months ; and, finally, the 
rose germinates between the first and second year. 

As caloric is the most powerful of the a^nta which ope- 
rate on vegetation, so rau.st it also exercise the greatest and 
most direct influence on germination. Consequently the prin- 
ciple may be adopted that this phenomenon of vegetable growth 
stands constantly in connection with tiie ilitlercnt degrees of 
temperature of the soil liy which the seeds are surrounded. 

We recognise a more evident proof ol' the tnitli of this prin- 
ciple in the f:iet that the seeds of tropical plants, when sown 
in temperate climates, germinate much later than in their 
native soils 1 while the germination of seeds of colder conn- , 
tries is extraordinarily hastened by their being sown in tem- 
perate climates. 

Hence, in the greenhouses of our bolanic gardens, we must 
elevate tlie temperature considerably in order to induce ger- 
mination in the seedy or tropical countries ; and hence we 
must shelter the seeds of northern countries in the coldest and 
most shady spots in order to hasten their vegetaLio 

The ditt'erence of temperature, likewise, which occasiqi 
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occnrs in one anil the same season in uirferent years exercises 
» great influence on tbe epochs yf germination. In fact, we 
not unfrequently see that seeds of the same plants germinate 
much earlier when the spring arrives soon, and a mild rainy 
winter had prece<ied it, bnt much later when the heai of 
spring has been delayed by a severe winter. 

Fronde ceiiee, that is the unfolding of the leaf -buds, is sub- 
jected to the same changes which are observable in the ger- 
mination of seeds; for the difference of climate and that of .1 
the seasons exercise the greatest influence on this second epoch.] 
of vegetation. 

The Lilac (Syringa vtilgaria) unfolds its leaves, 
In the neighbourhood of Naples (Lat. 41''), in the first 1 
of the month of January. 

Near Paris (Lat. 49 '), a-s observed during many years, o& 1 
le 12tb March, as a mean. 
In the middle districts of Sweden, Upsala (Lat. 60°), at thii'l 
iginning of March. 

The Elm (Ulmug campeetrinj nnfolds its leaves, 
At Naples, at the beginning of February ; 
At Paris, in the month of March ; 
In England, on the 15th April ; 
At Upsala, in the middle of March. 
The Birch (BeCula atbn) unfolds its leaves, 
At Naples, in the month of March ; 
At Paris, in April ; 
In England, the 29th March ; 
At Upsala, in the first days of May. 
The Beech (Fagas gglcatica) unfolds its leaves. 
At Naples, towards the end of March ; 
In England, the 1st May ; 
At Upsala, in the first days of May. 
The Lime-tree (TZ/ioJ unfolds its leaf-buds. 
At Naples, towards the end of March ; 
In England, the 13th April ; 
At Upsala, in the first days of May. 
The Oak (Quercus) nnfolds its leaves, 
At Naples, the beginning of April; 
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At Paris, in May ; 

lo England, the 26tb April ; 

At Upsala, the first days of May. 
Investigations made regarding the Tarious periods of^ 
development of the flowers or eflBorescence in the middle li 
tudes of ?^urope and North Anaerica, according to a communi- 
cation made by my friend the late Mr Schiibler, prove, as a 
general result, tfiat the development of flowers is four days 
later for each degree of latitude towards the north. Accord- 
ing to corresponding observations which were made, at the 
request of Schiibler, by the naturalists assembled at Berlin in 
the autumn of 1828, during the following summer at Parma 
in Lombardy, and in yarious places farther to the north, it ap- 
pears that the same plants flower at Zurich six days later than 
at Parma, at Tubingen thirteen days later, at Jena seventeen, 
at Berlin twenty-five, at Hamburgh thirty- three, at Greifswald 
thirty-six, and at Christiana no less than fifty-two days later 
than at Parma. 

This likewise holds good in a corresponding way with vege- 
tation at points at a higher elevation. In a district lying 1000 
feet higher, the growth of plants, in our geographical position, 
is rendered at least ten to fourteen days later. 

In Saxony the following observations were made in the 
years 1833 and 1834, regarding some of the periodical pheno- 
mena of the vegetable kingdom which depend on the influence 
of the climate ; and the subjects of these experiments were the 
L-hief plants used as food. 

PIUB— Alntdute Height. , Period of Sowing. I Efflore.iceDce. I Ilari'wt. 



T«ll8rorthBElbe,3BO.400 
Preibarg, . 1000-1200 
^•"^'8.1 1900-2000 



Sept, 14 .-Oct. 
Sept. la .-Oct. 
Sept. 18 .-Oct. 



, June Se.-Julf 
. Juno SS.-July 



Aug. 10 .-Sept. 16. 
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WtM— Absolulo HeLglit. | Period of Sowing. Effloresce; 





Oair, Avem, talira. 




Trtley<.rtheElbe,36(MI>0 

^Jj™^^' j 1900-2000 
WlMenthpa. - 2700-2800 


April 1.-30. June l.-July 
April aO.-May 20. July 16.-26 
Apra20.-May S5. July 24.-Aug. 
May 16.-31. July SO-Aur. 


8. [July 3e.-Sept. 6. 
Aug. 16-Sept.l6. 
16, Sepl. 6 28. 
16. Sept, 6-28. 



B*nLEr, HoTdcum triliruin. 



ValleyortheElbe,3S0-400 |AprUU.-May 10. Jane IT.-July lEI. July IB.-Aug. 19. 
Frdberg. , lOOaiiOOlMay 4.-16. July 25, -Aug. 10. Aug. 2S.- Sept. 18. 

Mirienbei^.Syi.lBOaSBOO May 6.-18. July 30.-Aug. 15. Aug. 35.-SBpl.90. 



Th« PlTTATO, Solmvil mberoi 


..(common, not cnrlj). 




V.lleyofcheEn)B.350-400 lApril lO.-May 20. 
Freiberg, . 1000-1300 April O.-May 24. 


June e.-Au([. 1. Sept. IB.-Oct 
July l.-Aug. 36. Sept. m -Oct. 


SO. 
S8, 




July 4,-Sept. 1. Sept. 22.-Ort. 


30. 


Wlesenlh^, . 270a2S0O May 12.-Jnn9 (1. 


Aug. 18.-Sept. 12. Sept, 38.-Oct. 


30. 



In higher latitudes, in districts situated in the north of Ger- 
many, the development of vegetation is less retarded than in 
more southern positions ; the delay of the development of ef- 
florescence between Hamburgh and Christiania amounts to 
only 3.4 days for one degree's approach towards the north, 
while that between Southern Germany and Smyrna in Asia 
Minor, which is in the same parallel as the most southern por- 
tions of Europe, amounts for the same space to 7.4 days. 

The cause of this difference arises froip the different lengths 
of the days, which in higher latitudes, during the warm period 
of the year, increase in a much greater degree than they do 
in southern parallels, by which the vegetation is hastened in- 
to development more speedily ; and it is only in this way that 
it is possible in higher latitudes for various summer plants to 
reach their requisite maturity. 

Some plants exhibit in this respect remarkable differences ; 
the activity of vegetation is not increased in equal proportions 
in different plants by the same elevation of temperature. Plants 
of northern cbmates are less retarded in their development at 
the same low temperature than are plants of more southern 
regions. If we compare Europe with America, we find th^; 



Thi- Pcsch troe 
The Pnir-lrpe, 
The Applc-lrve, 



i« the 2\-^t A]j>gl, 
. 27th April, 



lu Sib Fi'bruary. ibe 6th ApA 
8lh Mnrch. 4lh May. 

gUi March, gth Hay. 



Between Perth-Amboy, on the east coast of North America, 
and Naples, there is therefore a difference in ihe flowering 
period of the peaeh-tree of ten weeks, although the two places 
are nearly under the same parallel ; and there is a difference 
of six weeks in the case of the pear-tree, and eight in the 
apple. Perth-Amboy, however, lies on the isothermal pa- 
rallel of 12^°, while Naples is nearly on that of 17°- At the 
former place, the winter has a temperature of only 32''.64 F., 
and at the latter of 60° F. The mean temperature of April 
ax T^ew York (Lat. 40° 40 ) is 49°.l F., and at Tubingen 48°.2 F. 
' Amygdalug persica therefore requires for the development of 
its blossoms at least 48° .2 F., and Naples has that tempera- 
ture in the month of Febniary. 

The third epoch of vegetation, the ripening of the fruit, or 
fructification, is subjected to the same variations as the pre- 
ceding epochs, both as regards the influence of the thermal 
nature of the season for one and the same place, and the dif- 
ference of climate in dift'erent latitudes. 

The wheat harvest begins in the neighbourhood of Naples 
- in June, in Central Germany in .July, in the south of Eng- 
land and in the middle districts of Sweden on the 4th Au- 
gust, 

The barley -harvest takes place at Naples in June, in Cen- 
tral Germany about the end of July or beginning of August, 
in Fngland on the 14th August, and in the middle districts of 
Sweden on the 4th August. 

Ripe cherries are to be had in Naples in the first days of 
Miiy, in Paris towards the end of June, in Central Germany 
about the encl of June, and in the south of England not till 
the 22d July. 

Owing to the comjiaratively higher temperature which pre* 
vails in summer in Sweden, and to the more rapid vegetation 
there than in England, the wheat harvest does not take place 
ner in the south of England than at Upsala, but occurs 



ftlmut Uie same litue ; slid burley i& ten days luler of ripeiiiq| 

ill Englaod than lu Sweden. For July, in Eiiglmid, has a meM 

tetuperature of 60°.8 F., and about 62^6 F. at Upsala; aw 

August in £D<;land has a mean temperature likowise of aboig 

60°.S F., and in Sweden about the same, viz. 60^26 F. ' 

If we adopt the observations made durin;; two years fa 

Saxony, we tind, as tiie mean result, that, from edloresceiUB 

to ripeness of fruit, 56 days are required tVir wheat, 59 |g 

rye, 31 for barley, 45 tor oats, and 68 days ibr the putato. J 

Acconling to the observations made in Wiirtemberg, whin 

were continued for several years, the same period of vegtta 

tion required 56.4 days for rye ; 42^ for Trilicum upelta ; 5S 

for winter barley (iJurdeum viil^arej ; 25 for summer barlti 

fj. (Btlivuiii) ; and 25^ days tor oat.s. \ 

In the portion of the valley of the Kibe, which is in Saxoin 

taking the mean of the two years 1833 aud 1834, the -vM 

flowered on the 17th June, and the vintage began on the IQfl 

October. Between the two epochs thete is a period of tX 

■days. In Wuitemberg, the I'itin vim/era requires llij.3 dan 

and near Stuttgart the vintage commences on the 16th Ootn 

ber. taking the mean of 65 years. 1 

From the comparison of the Saxon data, there results thii 

for every 100 Parisian feet, there is a delay J 

III Jforrerinff, Jn lite Aarvenl, 1 

Of whuat, 2.2 days. 2.2 days. ,1 

Of rye, 1.3 2.2 I 

Of cats, 2.0 1.4 1 

Of barley, 2.2 2.2 1 

Of potatoes, 2.3 0.5 1 

The approximute results differ considerably from the d 

terminations calculated by Sehiibier. 1 

As to the fall of the leaf or defoliation, the hazel-nut tqH 

the ash, the lime, the poplar, and the maple, lose their loavi 

at Upsala at the very beginning of autumn ; while ill tffl 

neighbourhood of Naples they remain in full foliage duriq 

the whole month of November. The ajiple-tree, the ^g-trn 

the elm, the bii-ch, and the different l.inds ol oak, which jj 

Paris are deprived of their leaves at the beginning of Nt 

vember, retain them at Naples till the end of December, m 



In England, the wiillnut is one of the first trees which loaea 
its leaves ; and after it the mullberry, the ash, especially 
when it has had much blossom, and then the horse-chestnut 
All supported trees, so long as their heads are sound, retain 
their leaves for a long time. Apple and peach trees often re- 
main green till the end of November. Young beeches never 
cast their leaves before the New Year, and only do so when the 
new leaves force them off; tall beeches lose their leaves towards 
the-end of October. — From Berffhaus's A/matiach/iir 1840. 



On certain Peculiarities in the Structure of the Short Sun-Fish 
(Orthagoriscus Mola).* By John Goodsih, Esq., M.W.S. 
Communicated by the Author. With a Plate. (PI. IV.) 



The anatomy of an animal or vegetable may be invfesti- 
gated and described with two objects in view ; first, the elu- 
cidation of its habits, and of its true place in the system ; or, 
secondly, the discovery of the laws which regulate organic 
form and tissue (Morphological and Teleological laws). 

It is with the latter object in view that I have now to offer 
a few observations on certain peculiarities in the structure of 
the sun-fish, as confirmatory of some of the principles to which 
I have just alluded. 

The anatomy of this fish has been investigated by Dr Ja- 
cob, in a paper which I have not had an opportunity of con- 
sulting.+ Cuvier and Meckel, in then- Systems of Compara- 
tive Anatomy, have recorded its various peculiarities, but as 
the observations of these anatomists have a reference to its 
general structure, I shall not have occasion to refer again to 
then- labours.! 



f 



* Jtead botoro the "Wemorian Societ; 12th December 1B40. 

t Dnhlin PliilosophicHl Journal, November IB26, refen'cd to by 
Yarrel. 

X Since Ihis pnper nns wi-ittao, 1 hnve bceii b. Leyden Innu'ural Di«- 
iertatiun, Maj 1840, P. H. J. Wollenhcrgh, " ObBeri-ationes AnutojnictB 
de OTthragorisco MoIb.'' The anthor gives a detailed accoant ef the 
skelelon, intestinal canai, and heart, but throws no light on any of tho 
aul^eclB treated of b; rac. 



V The specimen I bad cm opportunity of examining was thttfl 

Krery large individual lately procured for the Natural Histor^fl 

MuEeom of the Unirersity uf Edinburgh.* It measured fivtfl 

feet eight inches from the snout to the tail, three feot thre«fl 

iuches irom the tip of the dorsal to the tip of the anal finjfl 

and weighed four hundred and eighty-nine pounds. ■ 

On commencing to remove the skin, which was found to baM 

—rather a difficult operation, in consequence of the total defiiS 

HBeney of any structure resembling the dermis, 1 found tha^B 

9ie coloured and tuberctilar layers of the integuments wflffS 

Lched to the external sm'face of a structure or tissue of ^M 

eiy peculiar kind. This tissue extended in the form of fj 

layer, varying from one-fourtli of an inch to six inches ^H 

thickness, all over the body, bead, and fins. It was thickiMifl 

along the median line of the back and belly, of otedium thick« 

ness along the sides, and thinnest on the surface of the 6iiqfl 

■ Large and thick masses of it enveloped the butics of the cra9 

Haium, and enclosed the opercular laminte and branchiostegoa^l 

Krays. The soft cartilaginous bones were imbedded in suoh'_^| 

manner in its substance that they presented the appearancfffl 

of nuclei in it, and resembled the first traces of the skeleton I 

n the early embryo. The most distant or peripheral elemeptaJ 

f the skeleton, the tin-rays, and c^tain parts of the opercii^ 

l.hr apparatus, were so much softer and more delicate th^fl 

».ihe tissue in which they were imbedded, and so completely disfl 

l^cient in any periosteal covering, that they could only be di^M 

\ covered in the fresh state by their translucency. fl 

This peculiar tissue was separated from the muscular bu1^| 

stance in its neighbourhood by the ordinary loose filamentot^B 

structure (cellular membrane). Its relation to the skin wt^^ 

very peculiar, and will be explained after the structure of tbjfl 

tissue itself has been described. The tissue was inelastii^J 

tough, of a dead white appearance, resembling lard, granul|^| 

, when torn, and presented very slight traces of vascularity, an^[ 

I 'these only in the neighbourhood of certain parts of the skel^| 

f ton. It discharged no oil, but on standing a quantity of wateijfl 




' This Epecimon was found i 
■ Coliost, ijing Bluggislilf od one i 



1 shallow wntcr in the Frith of Forth at 
ide, but making vigorous lesiataiicc wbeq, 
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fluid exuded, and its bulk was considerably diminished. \Vhen 
boiled, it dissolved into a gelatinous mass, whicL passed in the 
fonn of a clear transparent liquid through HaniieL A few 
shreds of animal matter remained. This fluid on cooling 
became a fine jelly, inodorous and tasteless. The greater part 
of this tissue, then, is composed of, or may be converted into, 
gelatine." 

When thin sections were examined under the microscopei 
it was found to consist of a congeries of cells, which exhibited 
all the characters of true primitive cells, each containing its 
own nucleus, and the latter a number of minute nucleoli. 
These cells were all spherical, or rather belonged to the order 
of spherical cells, for they appeared occasionally, when m}ich 
crowded together, to be flattened at the points of contact, so 
as to assume the dodecahedral form. After careful esamina- 
tion, 1 could detect no fat globules either in the interior of the 
cells or in the spaces between them. They appeared to be 
filled with a transparent fluid, which, in individual cells, re- 
fracted the light ivith great brilliancy. The cells adhered 
very firmly, a circumstance which accounted for the peculiar 
toughness of the tissue. Bloodvessels were detected in some 
of the sections, but they a-ssiimed the appeai-ance more of in- 
tercelhilar spaces than of true vascular canals. Nut having 
any ethcient micro metrical apparatus at the time, 1 could only 
judge of the size of the cells by comparing them \vith human 
blood -globules. I by this means ascertiiiued that the celLs in 
the gelatinous tissue of the sun-fish were about a third lai-ger 
than human blood -globules, that is .000332 to .000505 of an 
inch. 

There was no trace of dermis or true skin, the coloured la- 
mina of the integument appearing to be merely the superfi- 
cial layer of the peculiar cellular tissue, changed by the de- 
position of colouring matter in the cells to adapt it to its pro- 
per function. The peculiar tissue must either be looked upon 
as the true skin itself, or more correctly it must be considered 
as the primitive nucleated vesicular tissue of the embryo ii h. 



of tlie chemicnl c 



from wliich the pigiiieiitan> uuJ tubenular lajcrs of ihf skbi 
lias already been develojic-d, but fruin wiiit-h the conversion 
into true skin has not begun, and that of the peripheral bones 
has been arrested." 

From what I have now stated, it is evident that the interi.-st 
to be attai-hed to this tissue consists in its purely embryonic 
character. The general appearance of the cells, their nui^lei 
and nucleoli, the uniformity of the tissue in every part of the 
animal, and its chemical composition, all indicate this character ; 
and when taken in connection with the embryonic state of the 
bony tissue, and the rudimentary condition of the muscular 
system, forma a very interesting and important character in 
the species, and probably in the order of fishes to which the 
one under consideration belongs. 

In a teleological point of view it is important, as it points 
to the existence of certain laws which regulate the develop- 
ment of animal tissues, namely, first, In the organic geriet, 
titsuea as teell as fortns undergo progressive develupmi^nt j se- 
condly. This progressive development of the ti.i/iiies miit/ be re- 
^tat^ded, retaining their eartgembrgonic condition incerlain lieings 
in the series; and, thirdly, Tissue is subordinate to /i>rtn.\ 
A sun-fish, in fact, as well as other fislies of its order, is db 
highly developed, in so far as regards form, as any in the i. 
in certain of its tissues it is still in the condition of an embryot 

tThe second peculiarity to which I shall refer, is the form 
the caudal fin of the orthagoriacus. The naturalist is familiBT.fl 
"Vith its truncated shape, but the anatomist has not yet aacef'f 
'talned the cause of the peculiarity of this part of the skultfi 
I • Meckel, Comparative Ansloray, French edition, torn v. p. IBS, 
cording to tbe obBervati(m« uf Ur Jacob, in the Dublin Phil OBopliiM 
Jouraal, the cetacea have no dei-mis, except vie confiider, ulang with hin^ 
that the blubber is the true skin disteudBd with oil. ' 
fat of the cetMcen, however, difTers from the gelatinoua vesicului tisBUO (A 
~ ■ 'in having no primitive cells in iU constitnti 
1 fibrous tissue inclosing in its areoitD fat or oil celU, It m 
■vserertheleiiE, be considered as a tissue in which some of the primitive o 
e been developed into fibrous tissue, while others have become fil 

-f For an exposition of this last la.w of organisation, see Sr Martin 
oir on Embrjology, 2d series, Phil. Trans. 1839. 




toodsir on certain 

ton.* I found that the rays of the tail-fin, and theii- inter- 
spinous bones, were crowded together in a direction from be- 
hind forwards, and abutted against the superior-spinous pro- 
cess of the fourteenth and the inferior-spinous process of the 
fifteenth vertebra. The sixteenth, seventeenth, and eighteenth 
vertebrse assumed the appearance, the two former combined, 
of an interspinous bone, and the latter of a fin-ray, and could 
not have been distinguished from these but by their direct con- 
tinuation with the bodies of the vertobne, and their more cy- ' 
lindrical and shorter form. The joint between the seventeenth 
and eigliteenth was in the line of the articulations of the fin- 
rays and theu- interspinous bones; the ultimate vertebra as- 
suming the appearance and function of a fin-ray, the penulti- 
mate and antepenultimate combined of an interspinous bone. 

The interest involved in this form of skeleton consists in 
the explanation it affords of the true nature of the so-called 
last vertebra in the spinal column of fishes. Is that fan-shaped 
hone a vertebra I or is it a composite bone, containing the ele- 
ments of a number of vertebra and of interspinous bones of 
fin-rays P I have always been led to conclude that it is a com- 
posite bone, and it required only such an arrangement of ske- 
letoJi as that now under consideration to afibrd a natural ana- 
lysis of the tail in this class of fishes, and to prove the correct- 
ness of the opinion to which I have just alluded. In many of 
the osseous fishes the last bone of the spine exhibits traces of 
a central element, and in some families (Tsenioides) it ap- 
pears to be prolonged far beyond the caudal fin, in the form 
of a fine filament, but in none, as far as 1 am aware, is it ar- 
ranged as in the present instance. 

The next peculiarity is in the muscular system. The sun- 

* Meckel, Conip. Anatomy, French cd,, torn. ii. p. 2B5. For a, drawing 
of tliQ tail, wliicli appoars to have been made from a dried skeleton. Bee Dr 
C A. S. SchuUie, TJebcr die erateu Spiiren des KnocliensjEtems, und die 
Entwickelung doc Wirbclsaiilfe, in den Tliieren, Meckel's AiehiTes, 181B, 
■Willenborgh's drawing, which, he atatts, was made &om a dried skeleton, 
la incorrect in the mode of junction of the pectoral girdle to the spine, but 
more particularly in the mal -representation of the mode of termination of 
tho spinal column. He has mistaken the two or three last vertebne tot ft I 
fln raf nnd interspinona bone. 



fish exhibitii not a traoe of alxloininal muscles.* The viscera 
trom the spine to the median Une of the belly are inclo&cil by 
abdominal walls, con&ifiting of peritonetun on the internal sur- 
face, of akin on the external, and of a thick layer (4 or 6 
inches) of the peculiar vesicular tissue already described be- 
tween tliem. This is a conformntign exactly corresponding 
with the embryonic condition of all the vcrtcbrata. The ah- 
duminal muscles arc among the last to be developed, in con- 
sequence, in a great measure, of the persistence of the yolk- 
bag, and the evolution of the abdominal walls from the dorsol 
towards the ventral aspect. 

The muscles cf the spine, also, inBte:;d of stretching from 
head to tail, are reduced to a very small size, and conetltuto 
only a weak fan-shaped muscle on each side of the caudid-fln. 
These muscles consist of a small dictation for each of the fin- 
rays, and appear to me rather to be analogous to the caudal- 
fin muscles of other fishes than to the great lateral muscles of 
the spine. 

The thick mass of muscle on each side of the sun-fish consists 
of the muscles of the anal and dorsal fins ; very weak in other 
fishes, but developed here, in an extraordinai-y manner — in an 
inyerse ratio to the spinal muscles. -f- This inversion of the 
muscular masses depends on the stunted condition of the ver- 
tebral column, and on the developed state (in regard to form) 
of the peripheral elements of the skeleton, and is an instance 
of the dependence of one organic system on another. The 
morphological cause of the stunting-of the column is still a 
problem.^ find must be sought for, probably, as a circumstince 

t, • Meckel, Comp. Anatomy, toin. v. p. IBG, 
t Meckel, Conip. Aoalomy, lom. v. p.'lSB, incLinoB to tbe opinion that 
the doisal portion of the lateral fleshy mass of the aun-fish is a composiLa , 
uaMle, conBibtiag of the anterior part of the usual lateral spinal muscle^ _ 
Bod of the mosclea of the dorsal fln ; or that the Inttcr had astumed thM 
fonn and position of the former. I have, however, satisfled myself thai' 
tide maae, stthoagh extending forwi-jd^i to the head, is, in fact, the fln ' 
mtlBcl^ sod that it consists of uninterrupted rj^iating bundiaa. , Tlio body 
of tills fisb, then, contains only six musclca— two fur each fin. It appoaia 
n by a GCoiling action of the dorsal and anal fine, the tail being a 
lyery ineiBoictit organ i-f locomotion. 

X I have nut a.isinnod the short apin^il cord of tho ortbagoliBCilB mola as 

ie of tho stunting of tho oasoous column, ns thero ate contradictory 
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connected with development. Whatever it may he, it most i 
be considered as the means of adapting the structure of -1 
animal to some peculiarity in its habits or economy. 

E-Tphmalion of Plate ir. 
Fig. 1. The cella of Ihe pcculinr tissue: a, cell ; 6, nucleus ; c, nuclM 
Fig. 3. Skeleton of the tail of orthagoriscus mola : a, fourteenlb rertebift; 
6, fittoonlh ; c, sistcentli ; rf, heveuleenlh ; r, elgbteEOlh ; /, intanp'- 
nouB bones abutting against ^inoiu {ffooesses rf TertebRc ; ff,i 
caodal-fin. 
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On the former Existence of Glaciers in Britain. 

I. On (ft* former EaistBtiee of Glackrt in Seotland, By 
Dr Buckland.* 

Dr Buckland, in a Mcmmr on tbts subject rend bcfoie the OeologiciJ 
Society of London on the eveniDgG of tbo 4tb aud 18t)i of November last, 
ooramcDCiid liy observing, tbal, when liis atteutiou was first directed by 
Professor Agajisii, in October 1838, to the ptilishcd, striated, and furrowed 
surfaces of the rocks on the slopes of the Jura, near Neuchatel, aa the ef- 
fects of g'laciera, he doubted the correctness of the inference; hut after 
devoting some days to the eiamination of actual glaciers, and the effects 
produced by them, he became a complete convert to the glacier theory, 
AS fhr as relates to Switzerland. On his return to Neuchatel, in the same 
year, he informed M. Agassb that he liad noticed similarly polished and 
striated rocks, in 1811, on the left side of the gorge of the Tey, near 
Duukeld, thougli he then attributed the appearance to diluvial action ; 
that, in 1824, he had noticed, whea in company with Mr Lyell, groorea 
and striie on the surface of granite rocks, near the east base of Ben Ne- 
■ris ; and that near the base of Ben Wyvis, Sir G. Mackenzie pointed out 
to liim ft high ridge of gravel, arranged obliquely across a valley, and not 
explicable by any action of water. Those phenomena, however, since hii 
examination of the Swiss glaciers, he has been convinced, may be ex- 
plained hy the friction of ice upon roeks, and the production of U 



facts which must be explained before we can couuect the length of the 
latter in the embryonic and adult series with the length of the former. 

* We reeommend to those interested in the system, of glaciers, as tanght 
by Professor Agassiz, which is nearly that adopted by Dr Buckland and 
others, to read previously Professor Agassiz's system, as esplained by him- 
self in a ^ emoir entitled " Upon Glaciers, Moraines, and Erratic Bloeks," 
in Toh xxiv. of this Journal, extending from page 3G4 to page 383 ; or the 
classical U'ork, just published, entitled " Etudes sur lea Glaciers. Par Xj. 



After tlicse preliminary rcoisrlu, Dr BucklBud proccaOf 
scribe the evidences of glaciers obGcrred during a lour mftde in t 
tumn of ihis year, partly before and partly subsequent 
in (^ompauy trilfa Profcs^rx Aj^assiz. He, honeTcr, omits for tbe present 
«11 details respectini;: parallel terraces, though ho is convioceil Uiut they 
an intimately connected with the glacier theory. The observations com- 
■jVenced in the ueig^ibouriiood of Duinfries, and were afterwards cxtentled 
I 4*er a line of country ranging from Aberdeen, by Forfar^ Blairi^wtw, 
I Dnnkeld, Loch Tummel, and Loch Rannoch, to Schihallion and Tay- 
moutb, and thence h^ Crieff, Comrie, Loelieotii Bead, Callendur, and Stir- 
ling, to Edinburgh. The tour was subaequently prolonged in England, by 
Berwick, tlie Cheviots, Alston Moor, and Shap Fell, to Lfineashire and 
Cheahire ; but the details of this portion of the series of observations nill 
be given in a paper to be read on the 2d of December. The evidence of 
tbe former existence of glaciers in the vicioity of Dumfries, occurs in the 
picturesque ravine of Crickbopc Linn. On cmer^ng front the chasm at 
the upper end of this mvine, a remarkable example of a long lorminul 
moraine is visible, stretching across the mountain -valley, from which tha 
DoUand Bum descends, to fall into Crickliopo Linn, When seen from a 
I distance, it resembles the vallum of an ancient camp, being covered with 
K torf; but is composed of rolled pebbles, chiefly of slate rock, originally 
ftifteriTed from the adjacent Lommcrmuir Hiils, and of a few rolled frag- 
■wents of granite. It presents no traces of stratification. The height tq- 
Vites from twenty to thirty feel, the breadth of the base is about on 
■dfed feet, and tiie length is four hundred yards, occupying the 
fbeadth of tbe valley, except near the centre, where the moraine is 
socted by a road, and at the west end, where it is traversed by tht 
land rivulet. To maraincs, or the detritus of moraines, Dr Buckland 
fera the gravel and s-ind which cover the granite table-land betw( 
Aberdeen and Stonehaven ; tli la en ulat d tumuli 
of gravel which occupy a tra t of n 1 un 1 ed acres near KordcD; 
mile east of Acbinbald ; the blih,k and mo e or less stratified gravel 
which are spread over the first 1 1 ] o t on of the valley of the North 
■ fsk, after it emerges from the ub-G amp ans also the ridges and cones 
t gravel at Cortachy and Pi rs not ta f om Kirriemuir. Near the 
Jiommit of flic hill which forms tl 1 f d of the main valley at the con- 
"jBuent point of the Piersie and Prosen valleys, is n polished surface of por- 
K|Ayry, striated in the direction which a glacier, descendmg the valley, 
uld have maintained. The vast longitudinal and insulated ridges of 
Intending two or three miles up the valley cast of Blflirgowiie, 
transverse barriers, which form a Reries of small lakes 
11 the valley of Lunanbum, Dr Buckland considers ti 
e lofty mounds composing the ornamental grounds adjacent to 
eld Castle— the detritus which covers the left flank of the Tay, a 
t part of the road from Dnnkeld to Logierait, the left flaak 
piimmel valley from Logierait to Killieorankie, and the left 
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Gsrrie, from Killiecrankie to Blair Atliol ; likewise, tlie vast coDgeriea rf 
gravel and boulders lodged in the shouldera of tlie mountain opposite the 
gorge of the Tiimrael, and bc cumulated, the autlioc believes, hy glacioig 
which descended ttic valley of the Tummel, from the north sitlo of Schi- 
hallion, and the mountnins around Loch Rannoch. Tliia elevated asaea 
of moraines and detritus of moraines in tliu lateral valley of the Tummel, 
Sr Buckland conceives, was formed across the loagitudinal valley of the 
Oany, in the same manner that modern glnclers of the Alpa, — as in the 
case of the Val de Bagno, — ^occasionallj descend from the transverse 
across the longitudinal valleys. The niammelliited, polashod, and striated 
ilatc-roclcB, about one mile above the falls of Tummel, and forming the 
left portal of (he gorge of tlie valley, Dr Bncklaad mentions as proofs ot 
-the aation of a glacier which descended the gorge : he alludes also to the 
indications of polish on veins of quartz wliicb project eight or ten inches 
above the surface of vfcathercd masses of mica-slate, near tlie same loca- 
lity ; and to the slight scratches on maramelhitcd rocks at Bobaly, one 
mileand ahaif east of Tummel Bridge. The evidence of glaciers on Schi- 
hallion, ho shews, are visible on tlie north and north-east shoulders of the 
mountain, in rounded, polished, and tjtriatcd surfaces, many of wbicli 
have boeo recently laid bare in forming a new road. The surface of a 
porphyry- dike, about forty feet wide, and lately exposed near the thir- 
teenth milestone on the left flank of the valley called the Braes of Foss, 
is polished and covered with striee, paKillel to the line of descent which 
a glacier from Schihallioo would assume ; and on the right fi^ufc of liio 
same valley, one hundred yards north of the eleventh milestone, is an- 
other smaller vein of red porphyry, similarly polished and struited- lu the 
intcrmedinte space, newly uncovered surfaces of hard slate-rocks and 
qunrtJixte, present phenomena of the same na'ure, — and the whole of 
these phenomena are ascribed to the agency of glaciers. The two lofty 
ridges of gravel in Taymouth Park, ran^ngat right angles to the sides of 
the yalleyj between the village of Kenmore and the Castle, the mound on 
which stands the ornamental dairy, and the gravel on which aro situated 
the woods overhanging the left bank of the lower end of Loch Tay, Dr 
Buckland considers to be nioraiues, or the detritus of moraines ; likewise 
the deeply scored and fluted boulders of hornblende rock with other de- 
bris, which occur at the junction of Gltn Moulin with the Lyon. The 
proofs of glacier-action in Glen Cofield, are shewn to be a remarkable 
assemblage of moriiiues upon tlie high land which divides the valley of 
the Tay from that of the Bran ; also a group between the sisieenth and 
fourteenth milestones, consisting of forty or fifty round topped moraines, 
from thirty to sixty feet high, crowded together like tumuli. It is im- 
possible, Dr Buckland says, to refer these mounds of gravel and blockg 
to the action of a current of water, as they are placed precisely at the 
point where a stream, descending from the high lands, would have acted 
with the greatest velocity j they, moreover, esaetly resemble some of thtise 
which occur ill the valley of the Bhone, between Martigny'aftft 1 



GtoHer* in Seotttm^. 

Leuk, Tlie rUla^ of Atnulric, Dr Duckland conceives, is niuntcd a 
group of low morBinfS, and Lc atate$ [iiat ihe road, for two 



towards Glen Almond, passes a 

raica-alatc, rounded bj glaciers 
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the woods adjacent to Lunr 
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lloitac. In the valleir of th ' Ledooc 



I 



Dr Bucblaud found further proofs of glnciid action, and at points wher 
tf llie glacier theory were true, he had assumed they ought to exist, 
mediately above tlie gorge colled the Devil's Cauldron, particularly ni 
TentalliGh, he noticed rounded surfaces of greenstone partially ci 
with moraines ; and at KoDagart, also itn mediately above the g 
small duster of moraines, easily separable into lateral and teriniDal ' 
miles higher, at the confluence of Qlcn Ludnoch with Glen 
distinct mediid moraine forms nn insulated ridge in front of the point 4 
anion of the two vallejB. The farta^hnusc of Invergeldy b sai 
stand on the detrituR of a moraine, and the surface of the granite ai 
Teigetdy, from which the stone whs procured to erect Lord Kltlvillen 
monument, near Crieftj is stated to bear evidence of having been rounds 
hj glncicr acliun. On a hill of trap, half a. mile south of the farm of L 
on the left side of Glen Lednoch, a striated and polished surface is 
thictly preserved. In Glen Turret, Dr lliicltland found o 
of the mountain, immediately above the f^outh-west extremity of the L 
a Tast Intend moraine, in a deep ravino, and ut tlie falls of Turret, t 
lower extremity of tlic gorge, an eitenaive lodgment of ni 
at the upper end of the gorge on the leA bank of the ri 
which crosses the road, he noticed polished and furrowed sucfuces s 
slate-rocks, at precisely the place where, theoretically, he had i 
Utey ought to be found. The hanks of Loch Earn, and the sunoundiDH 
0ountiy, aflbrded Dr Duckland the following evidence gf glaciers havlni 
existed in that district. Oo the north bank uf the Loch, lie observe^ 
rounded and farrowed suriaces and portions of lateral tuotainea e: 
in roadside sections, and at Loch Earn Head, s group of conical mi 
occupying the middle of the valley, at a point where, had the d 
been brought by a rapid current, it must have been propelled tl 
loch, but if brought by a glacier would have been deposited as a te 
moraine. Further evidence of moraines are stated to occur in tho 
of the Teith from Loch Catharine to Callender; aud the lofty piiniUH>| 
terraces in the same valley are considered to be detritu 
dified by the great floods which accompanied the melting of the tea. I 
of them, near Calliinder, has Leon hitherto believed to be a RomaaM 
and has been mapped as suc-h. The little lukes on the i 
Teith, four miles east of Callender, Dr Bucklnnd consldc 
of moraiues obstructing the drainage of the country ; an 
id, after crossing the river towards Duune, to he poi 
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rsnged glacial detritus ; also tbe ground on ivbicL Mr Smitli's farm, ne«r 
Doune, is situiilcd. Having thus proved that glaciers once occuiced in 
tbe glens and mountninous districts of Scotland, Dr Biicklund was anziq|ia 
to ascertain the amount of evidence wiiich Slirlinf,' uiid Edinburgh would 
afibrd oflbeir action at points but little raised abovu the level of the sea, 
and fur distant froin any group of inountaina. He had noticed in 1824, 
on Ihc summit of the hill at Stirling, that tbe suiiace of the trap then re- 
cently uncovered, between the castle sad (he eliureli, Tras polished and 
Striated, but St bis last visit those prooftf bad been obliterated. The 
^ovcs and scratches, described bj Sir James Hall on Corstorpliine Hill, 
near Edinburgh, and on tlie CaJloa Hill, Professor Agassiz Infonaed 
him, entirely resemble the effects produced by the undcr-surface of mo- 
dern glaeierii. In his recent examination, iu company with Mr M'Lsren, 
of the CititlD rock at Edinburgh, he found polished Und striated surfaces 
at thd north-west and south-west angles ; and at the base of the noith- 
irest angle a nearly bocixontal portion of the roek covered with wida 
strire, ranging cast and west.* Some of these sctatelies and rounded sur- 
faces, Dr Backland says, may have been produced by stones projecting 
from the sides or bottom of floating masses of ice, but that it is impossi- 
lile to account by this means for the polish and strife on rocks at Black- 
fbrd Hill, two miles south of Edinburgh. On the southern face of this 
hill, at the boBe of a nearly verrica! cliff of trap, is a natural vault, par- 
tially filled with a breccia composed of gravel and sand cemented by a. 
modem infiltration of eatbonate of lime. The sides and roof of tbe vault 
are liighly polished, and covered with striie, irregularly arranged with re- 
spect to the whole area, but parallel over limited extents. It is impoBsi- 
ble, Dr Buckland observes, to refer those striEe to the action of pebbles 
set in motion by water, because fragments of stone moving in a fluid can- 
not produce continuous parallel lines ; and because, if they could pro- 
duce them, the Btrix noitid be parallel to the direction of the current. 
It is impossible, he also states, to refer them to the effects of stones fixed 
in floating ice, as no such masses could have come in contact with Qh 
roofof alowvault ; but that it is easy toeiplaintheplieooroenabyihelony 
continued action of fragments of ice forced into the cave laterally from 
the bottom of a gUtcier, descending the valley, on the mwgin of which the 
vault is placed; and the irregular grouping of the parallel striffi to the 
unenna! metion of the ice, charged with fragments of stone. The posi- 
tion of the cave does not exceed 300 feet above the level of the sea, and 
the proving- of glacial action at this point, the author states, justifies the 
opinion that glaciers may also have covered the Calton Hill, and the 
Castle Hills of Edinburgh and Stirling. 



IT. On thr Geolotjiml Ei-tdctice of the fnrmrr aiKti-nre of Gtaciert 
in Foifar/kirc. By Chaiiles Ltei-i., Esq., F.R.S., M.G.8., &c. 

Mr Lyell on the IBlb of November ond 2d December 1840, after Ihe 
leading of the memoir of Dt Ducklntid.laid before ihu Geological Society 
ft aeriea of obsetvatioaB oti the ancient ^Incicis of the couaty of FottU. 
lit LycU, after some preliioitiary observations, remarked (hat be liad, by 
the uae.of the theory of M. Agiusix, become convinced that glaciers not 
only existed a long time in the Orampiung, but extended cveti into the 
low country ; and, further, that in hia upinion, immediately antecedent 
' to the present e|)och, them may liavo been great oscillatianB of climate 
Sa the Nortliem Hemisphere. 

The county of Forfar, Mr Lyell divides geolog-ically into three princi- 
pil dietrictG, — that of tJie Grampians, formed of granite, gneiss, mioa- 
tlate, and clay-slate, flanked by a lower range of old red sandstone 
ASMiciatcd with trap — that of Slrathmore, composed of old red sand- 
stone — and that of the Sidlaw Hills, constituted of the ioi'crior beds 
«f the same formation, usually accompanied by trap ; and, be adds, 
that the district may be considered to represent on u small scale, both 
geologically and physically, that part of Switierlnnd where the pbeuo- 
ncna of erratic blocks are most remarkatde, for tbe Grampians with their 
crystalline rocks are comparable to the Alps, the Sidlaw Hills ^ith their 
secondary formations to the Jura, and Siratlimore to the groat valley 
«F Switzerland; and the masses of Grampian rocks in the Strath and at 
considemblc heights on the Sidlaw Hills, recall to mind the erratic blocks 
^ the Pays du Vaud and the Jura. Tbe detritus spread over For&r- 
Bfaire, Mr Lyell divides into three deposits, presenting distinct characters; 
— 1st, tile thin covering on tho tops und sides of the Orampians, and de- 
lived from the disintegration of the subjacent formations, with a slight 
intermixture of pebbles traceable to rocks not far distant and at higher 
levels ; 2dly, the impervious till and boulders, with other unstratified, 
transported materials, disposed at vnrious lieiglits in the glens and the 
Strathmore ; and, Sdly, the stratified gravela, Sands, and clays, which 
overlie the unstratified. The accumulations belonging to the, second di- 
vision occur on both sides of every glen, frequently arranged in terraces 
with a nearly flat top, and sometimes with two tuluscs, one -towards the 
river, and the other of less height towards the mount.-iiu. These terraces 
<, or lateral mounds generally increase in width and depth as tbey descend 
&om tho higher to the lower glens, attaining in 
thickness of 100 feet. In the inferior part they consist 
I and rounded fragments, imbedded in unstrali&ed mudan 
position of the mass increasing in complexity as tho mo 
ral glens unite with those of the main glen. In the big 
■often composed of forty and even eighty fett of gravel a 
eanie nature, but stratiSed. These mounds acquire i 
the glen of South Esk, so great a volume as to block u, 
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E spTLoga from a ud- 1 
atly 3000 feet abore I 
er flows through a re- 1 
gion of graaite or gneiss, and tlie fragments of rocks derived from it may 
be trocod to Curtachic, a distauci; of twtlvc miles ; llic detritus also in 
tliis glen, and in all tliu others composed of granite and gneiss, preserves 
throujrhout n uniform grey colour. On entering, however, the zone of 
nica-slaCe, it is invariably tinged red in every glen, and this colour is 
imparled to the detritus in the lower portions of the glen, notnithstand' 
ing the intermixture of the pale brown materials obtained from the clay- 
■Ia(e district. Another proof of the dovinward course of the transported 
matter eomposing tlio mounds, is the rare occurrence of fragments of 
quartz till the glens enter the mica schist region, vihcre thick beds and 
veins of pure white quartz abounds. This distribution of the detritus, 
and its arrangement in mounds along the sides of the glens, Mr Lycll 
^y^i ig^ccB well with the hypothesis of glaciers and their lateral mo- 
mines ; and is not reconcilable with the theory of submergence, and the 
Kubsequent removal by denudation of the central portion of a depositsup- 
posed to have filled the bottom of the glens. Tlie total want of stratifi- 
cation he also urges as a proof thiit the ntatcrials were not deposited from 
water. The glacier theory is farther shemi to offer the only esplanations 
of the phenomena presented by Lochs Brandy and Wlioral, situate 1500 
feet aXui'/e the sea, and 600 above the Kirktown of Clova. Loch Brandy 
is surrounded on three sides by lofty precipices of gneiss, while on the 
south it is bounded only by an enormous accumulation of sand, mud, and 
fiagments of rocks, evidently derived from the cliffs which overhang the 
lake on the east, north, and west. It is iinpossiblc, Mr Lycll observes, 
to conceive how these great masses could have been conveyed over a deep 
lake ; but if it be supposed that the cavity occupied now by water was 
once filled with a body of ice, it is easy to account for the transport of 
large hoiiiders from the northern to the aoutiiern side of the caiity, and 
their mode of distribution beyond it. Loch Whoral presents analogona 
phenomena : and the immense mass of detritus which extends from its 
soathem side, terminates in the plain of C)ova, in a multitude of hilloclcs 
and ridges, resembling in shape some of the terminal moraines of Swit- 
zerlnnd. One of the features in the transported materials of the South 
Esk, formerly regarded by Mr Lyell as very difficult of solution, is a great 
barrier at Glifnairn, where the valley contracts to scarcely half a mile in 
width, and is flanked by steep mountains. Viewed from below, the bar- 
rier resombles an artificial dam, 200 feet high, and divided along its sum- 
mit into hillocks. On the east side, it is cut through by the Esk, and lis 
breadth is about half a mile. Behind it, is a Hat plain, four or five miles 
long, and a mile and a half bread, through whii:h the Esk meanders ; 
and that it was once covered by a lake, is proved by some deep drains, 
which exposed a succession of horizontid beds of sand, clay, and drift- 
peat. The lower part of the biu^icr, thirty feet in depth, laid opoD^ 
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irDtiff, ctHuUU of unstratificd mud, full of boulders ; and tlie d 
t, from 50 lo 100 feet tliii^k, of gmTel auil siiiO, infctred bj* TAt hjt 
from BBBtogy, to be itntiSed. If tbis barrier be supposed to be ail 
, accumulated bj a letreatiug glacier, Mr Ljell b 
that its grigin is easy to be undcrsluad ; And that ilii? water produced tj 
the rndtinf of tbu Ice nuj- have overllowed tliu mouad, and furrowed out~ 
the softer materials coDiposin^tbe upper part into ridgea and hillocks ; but, 
lie adds, it is difficult tocomprvhead bona capping of such matLTials on tlie 
sommit of a terminal inorsiDe could have ucquired a stratilied atruclure. 
At Cortachie, fuur wiles bckiw the "barrier of GliMiaim, the Esk euiers the 
lower counCrj of old red ^mlstone ; and a mile und a half farther down 
it ia joiaed by the Proson ; and a inilc yet loner, br the Carilr. In the 
district where these alreams ULite, there is a great amount of unstratified 
detritus, full of Grampian boulders, and covered, for the most putt, with 
Mratified gravel and sand, in some places from thirty to forty fci't thick. 
The phenomena exhibited by the till in that district, Mr Lyell conceives 
miglil be well accounted for by the union of three or fuar large glaciers. 
The author Chen proceeds to describe the phenotneua presented by SttBth~ 
Tbia district is intersected by many longitudinal ridges, some 
of which are 200 or 300 feet above the adjacent viiUeys. They are gene- 
rally covered with till and erratics, derived partly from the Qrotnpimis, 
And partly from tlie subjacent old red sandstone ; and the covering 
'is so prevalent in Stratlimore, that the subdivisions of the rocks ia sila 
re difficult to trace. This boulder till, or mortnr, as it is ternicd in For- 
.rshite, forms invariably the lowest part of the transported matter of the 
Strath. Mr Blackodder has ascertained that it often fills hollows which 
would become lakes or peat mosses if the till were extmeti>d ; and Mr 
Lyell observes, that if the cold period came on slowly, (lie action of ttio 
odvancing glaciers would have pushed forward vast incrt^nsing musses of 
detritus, and spread them over the Strath, filling up more or less the hol- 
lows and cavities previously occupied by water. The Sidlaw Hills, the 
highest point of which ia IfiOO feet above the sea, and the whole country 
between Stralbmore and the Tay, are overspread with an impervious 
boulder formation. The erratics derived from the Grampians arc equal la 
site to those contuined in the till of the glens and Stnitli, and arc lusa- 
dated with fragments of the subjacent grey beds of the old red sandstone. 
.One of the Grampian boulders, which lies within forty feet of the summit 
'OfPitscaulio Hill (700 feet above the sea), is a block of micB-slntu thirteen 
fiset long by seven feet broad, and it is seven feet high above the ground. 
The nearest point from which it could have been derived is fiftttoii miltw to 
the north-west. Id conclusion, Mr Lyell observes, Hint though tlien* m 
evidences of glaciers having once existed in the principal highland t| 
and their tributary glens in Forfarsliire, and though the flcottllb fl 
tains may have been covered witli pcnnsnont ice, yet that, In oi 
of the diflerenco of latitude, Switzerland can pcoicut but Btl \ 
^^^^^gS of things in Scotknd during the glacier period. 
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to South Georgia in tJie 54ih degree of south Intiluile, to Kcrguden'n 
Lanit in the SOth^ or to tiaiidwicli Land in the 69lh, that the nearest ftp- 
pUDAch to the Ruppoacd condition of Scotland during the glacial epoch 
must bo looked for. In those regions the glaciers extend to the sea, RQd 
there are no warm valleys intou'liicli thej can descend and mett, the 
temperature of summer and winter being also nearly equal. They ibore- 
fbre ptohably rernain stationnrj. In the Alps, on the contrary, the indo- 
Suile accunmlHtion of snow is checked, Ist, by evaporation without meld- 
ing; 2d, by the descent of glaciers in consequence of gravitation, a cauK 
considered by M. Agassix not very influential i 3d, by the descent of gla- 
ciers arising from the expansiou wliich aceoinpaniea the alternate &eezi]ig 
and liquefaction of water. The last, which is the most powerful aouroe 
of relief in Switzerland, must, Mr Lyell states, be comparatively feeble in 
countries like South Georgia and Sandwich Land; and hence that tlte 
accumulation of ice can be checked only by evaporation and the gravita- 
tion of the mass. As the stady of the tertiary Gtrata proves that a ^vaim 
climate certainly preceded the assumed glacier period in the northern 
hemisphere, and as a milder climate has since prevailed, the author sayi 
titere are three distinct phases in the action of tlie supposed ice : 1st, iU 
graduui coming on ; 'id, its continuance in full intensity ; and 3d, its gra- 
dual retreat. During the lirst epoch, Mr Lyell observes, only iho higher 
mouDtains would send down glaciers to be melted in the plains, aa in 
Switzerland ; and the ice would he in constant molion, the lower boun- 
daries sometimes advancing, sometimes retrograding ; but that from cen~ 
Vaij to century it would gradually extend its permanent limits, and 
would fmally reach the sea. During the advance, he says, the terminal 
moraines would be pushed forward, and forced into the cavities previously 
occupied by lakes. While the second period continued, he conceives, 
the snow accumulated to vast tbickne!isea, filling up the glcns and plains, 
and leaving bare only the peaks and precipices of the loftier mountaina ; 
and that from these points the fragments were detached, and progressively, 
but almost irapcreeptibly, conveyed, which are now found at great dis- 
looces from the parent rock, and at lii^i levels. To the third epoch, or 
that during which the snows and glaciers gradually disappeared, he as- 
signs the deposition of the erratic blocks on the iiills and in the plaiDi, 
and the production of the terminal moraines, or the cxistini; transverse 
mounds, as well as the accumulation of the bodies of water from tbe 
molting of the ice, which have in various localities overflowed and modi- 
fied the outline of the stratified detritus. 

III. On 
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Istcnre of Glaciers In the North of Enyland. 

By Dr Buckjand. 

In a paper read to the Geological Society on the 2d of Decerober, Or 

Buckland noticed, that, proceeding- southward from Ediuburgh, a large 

portion of the low lands is composed of till, or the argillaceous detritus 

of glaciers, interspersed with pebbles. In the valley of the Nor 
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I Umut one mili? east of Haddlnfion, he oiMcrrcd a distinct li 

midway bvtnecn tlic tivpf and tlie lijgtirood, and ranging p 
tbIIcI (o them ; and be directs attention to tbe trap-rocks nhich com- 
mence a little &nbcr eaitward, and are intersected by tlie North Tyne 
for four or five oiili-s aboTe Linton, as likely to aRbrd scored and striated 
surfaces In die most contracted parts of tlie valley. About four miles 
west of Dunbar, anotlier long and lofly ridge of gravel stretclics along 
the valley, parailcl to tbe riglit bank of die rirer ; and fiiT three milefi 
soncb-east of Dunbar is a aeries of lateral moraines, modified into terraces 
by the action of water. At the eastern eitreniity of tlio Lammcrrautr 
Bitls, in the bigh valleys through which the rond passes from Cockbiuii' 
spatb to AytoD, are traces of mornlDes, disposed in terraces, at various 
elevations, on both sides of tbe river ; and three miles north of Berwick, 
tfie toad passes near an insiiUted group of round and oblong mounds of 
gravel, lodged on the slope of a hill 300 or 400 feet above the sea. On 
many part* of the coast of Northumberlanii, deposits of till repose on the 
carboniferous rocks, especially near Newcastle. At the village of North 
Charlton, between Bolford and Alnwick, Mr C. Trevelyan conducted the 
author, in 1821, to an extraordinary ridge of gravelj then considered ft 
.Work of art, but which Dr Auckland, after an examination of the uppw i 
'glacier of Qrindelwakl and tliat of Rosenlaui, in 1B38, was convinced it .j 
» moraine. Immediately below the voniitoties of the caatem viilleyt «fjl 
the Cheviots, enormous moraines cover a tract extending four miles h 
north to south, and two miles from eaEt to west ; and the highroad n 
among them from near Wooler through North and South Middleton, i 
by West and East Lillbum, to Roscdean and Wooperton ; 
of these moraines varies from thirty to eighty feel, nnd their surfaces m 
seldom too steep to prevent the passage of the plough. On the left h 
of the College Bum, immediately nbovc a bridge at Ktrkncwton, I 
Buckland discovered a moraine thirty feet higli, only the summit of which« 1 
to the depth of a few feet, was stratified, the remainder consistbg of un- I 
atratificd gravel, inclosing, however, fragmentary portions of a stratified § 
bed of sand, some of which were vertical, and others inclined ; 
the greater number the laminee were contorted in a manner explicable 
he says, only on the theory of a bed of laminated sand having bci 
vered into fragments, which had subsequently been moved and c 
tiitfd by the slow pressure of a glacier descending the deep trough a 
ibe College Bum, from the northern summit of the great ChevioL 
jHoofs of the action of glaciers in the mountain nnd hike districts of Ci 
beiland and Westmoreland, Dr Buckland states, are no less frequent tl 
in Scotland and North uni be tl and ; and he adds, assuming that, d 
the glacial period, every lulic became a mass of solid ice, laige loc ' 
of moraines might he eipectcd to be found in tliose portions of the 
jacent lowlands, in front of each of the vomitories by which the ■ 
of the lakes are now discharged from thb tody group of iqi;^ 
Thus, to the east of Penrith, near the junction c 



waters ot tlie E.jntont and tlie LowLlier, are exCenBive moraJDcs, loaded 
wUli eDormous blocks of porpb\'ry and s'ate, brouglit dowo by glacien 
from the high salleys wUicli. commencing on lilt cnst flunk of Helvellyn, 
BOd in the muuutiiins ubout Patteidale, dcsc>?Dd into the lake of Dlles- 
wttter, und from those by which tlic tributaries of tlie Lowtber are cod- 
ducled from the eastern flank of Martindale, and frum H&Uawater and 
Mardule. A remiitknble group of tliese moraines is iit Edeu Hall, four 
miles east of Penrith. On tbc southern frontier of thcEc mauntains is 
Westmoreland and Lancashire, are similar moraines on a most eztensire 
Male. TbuG, immedtittely below tJie gorge through wliiuh tlie waters of 
the Keiin descend from tlie mountains of Kenmuir and Long Sledd&le, 
the Talluy of Kendal is covered with krge insulated piles of gravel, whilst 
Binaller moraines and the detritus of moraines nearly fill the valley from 
Kendal to Moreeambe Bay. Five miles noith-east of Kendal, in tliB 
highroad from &hap, and on the shoulder of the mouDlidn immediately in < 
front of the valley of Long Sleddale, is a group of conical and olilong 
moToines, diatinguiahed by the superior fertility of their soil to that of 
the adjacent slate-rocba. South of Kendal, the highroads tiom Buruia 
and Milthorpe to Lancaster, pass for the most part over moraines or their 
detritus ; Lancaster Castle also stands on a mixed mass of glacial detritia, 
probably derived chiefly frum the outswcepings of tlie valley of the Lune. 
The districts of Furness, Ulverston, and Dalton, are extensively covered 
with deep deposits of moraines, formed from the wreck of mountains sur- 
rounding the upper end of Windermere and Conistun Lakes j and a bed or 
capping of till and gravel thirty iir forty feet thick overliea the great vein 
of hematite near Ulverston. The south-^vest and western portions of 
Cumberland, Dr Buckhind has not recently examined ; but he is of opinion 
that many of the conical hillocks marked on Fryer's large county map, 
in the valley of the Duddon, will prove to be moraines, derived from the 
adjacent moimtnins ; also those on the right of the Esk, at the cast and ' 
west extremities of Miincaeter Fell ; and those near the village of Wast- 
dale. Dr Buckland is further of opinion, that though no similar lilllooks 
ate given' in Mr Fryer's map on iLe north side of the Cumberland group, 
yet that moraines exist near Church, in the valley which forms tlie outlet 
of the Ennetdale Water ; also between Crummook Water and Lorton, and 
near Isle in the valley by which the Derwent descends from Basseatli- 
■wnite Lake towards Cockermouth. Near the centre of the lake dietriot j 
are extensive moraines, on the shoulder of Braw Top, immediately south- 
east of Keswick ; and Dr Buckland states that they must have been 
medial moraines, formed at the junction of the valley of the Greta with 
■ that of Derwentwater. The author was prevented from seeking for po- 
lished and striiitcd surfaces on the rocks of Cuinberknd, but he noticed 
them on greywaeko in Dr Arnold's garden at Faahow, near Ambleside ; 
and near the slate quarry at Bj'dal ; also on recently exposed roeka by 
tie side of the roud ascending fram Orassmete to the pais of Wythburtj, 
Tlie rounded and mnmmillated forms of many of the rocks at the 
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of liie vuUfj (Icscendijig tittm nelieUrn, bj Kj-dal uid ikintilrsiilc to] 
Windemiere, he states, are aUo ideotical with thoee which come beoc«t& I 
the glacien of SwitKerlood. The remarkable Criflel gnnite bouldei^S 
between Carll'de nod Cocketmoath, Dr B. isof opioion, werelnosportedl 
across the Solnay on ice. The author then procet^ to describe tlM-J 
phenomena of the distribmion of the well-known Shap granite bouldei^,! 
in the vallevs which lead dawn from the Fell, northwards towards 6h^ 1 
nnd Penrith, and southwards towards Keodol and Morecombc Ba;; ait4 j 
oD the bigh table-land of Stainmore Forest to (he cast, as well as in thaj 
same direction, in the vallej of the Tcea, from Lartinglon and Barnai4fl 
Castle to Darlington. It b impossible, Dr Bucklund obseires, to eapUiaJ 
satisfactorilj the dispctsion of these bouldi-rs northwards, southwardSi ] 
and easterly, bj a great diluvial current, and still more so tlicir transport 
from the vuUc; of the Eden, over the loftj summits of Su'dnmore Forest, 
into the valiej of the Tecs. The glacier theory, he states^ oSers, on ihu 
coDLraty, b solution of the difficulties. A glaeier descending to t 
from Shap Fell would convey tlie blocks to the village of Shap, and d 
tribute them throughout the intervening space ; another glacier m 
to the south would deposit the boulders on the hills and in the v 
descending by Highborrow bridge to Kendal ; whilst rt third great £1 
proceeding eastwards betwixt Crosby, Itavensworth, ond Orion, ' 
traverse Iransvcraely the upper part of the valley of the Eden, 
Brougb, and accumulate piles of ice against the opposite escnrpnicnt, u 
til they overtopped its lowest depression in Stainmore Forest, and d 
gorged their moraines into the valleys of the Oreta and the Tees. 
existence at this glacier there are abundant proofs in large mud m< 
loaded with blocks of granite in the upper portions, over which the n 
passesin the ascent to the gorge between Shap Fell, and Biibeck Fell, t 
the rocks on both sides of this gorge are perceived in an east and ' 
direction, striated and mamiQillated, especially the granite on the nort! 
side. Dr Buckland also shews that there are other conditions is 
physical structure of the district to facilitate the accumulation of glac 
as the pressure of lateral mountains more lofty than those immudiutolyj 
contiguous to the Imigitudnal valley into which the glacier is bu 
to have descended ; and he concludes by referring to the results al 
Professor Agassiz arrived during on independent examinntion of the Shi 
FpU district, and which results completely accord with those given I 
Dt Buckland in this paper. 



Description of several New or Bare Plants which have ktlebf 
Flowered in the Ke/ghbourhood of Edinburgh, and chiejfy iti 
the Foyal Botanic Garden. By Dr Graham, Professor of 
Botany. 

lOtA Dec. 1040. 
Begonia Dregii. Link, Elol. S( Otto. 

B. Dregii, caiileaceiui, r:imoKa, glabra ; rodice lubeross ; foliu tmu- 
yerse rbomboidda, daplicato-crenatia, supra argpnteo-tnaculaitiB, snb- 
tos irahnu ; pHluncolia bifloris ; flor, musculo perianthii segmentia 
daobuSi^ffEiD. se^mentis sex ; capauliG alls duatnia majoiibas rirtot- 
angalis, una rotuadata. 
Begonia Dregii, Olio, MS. 
Ubschiftion, — Wliole plant glabrmis. Root tuberous, tuber flattened. 
Stem (in the Bpeclmen descril^d 6 inches hi^h) erect, succulent, glabimi, 
pole red faintly streaked with greenish- white obtong spots, manj liaing 
from the trown of the root, Ranched. LeoAfei (11 inch long, S incbei 
Bcrobs) petiolod, oblique, truisrercel;r elliptic^>-r£omUiid, snli^ltate, 
fi-O-veined, glabrous on both aides, p«en, with unequal silvery spolB 
above, red t>elow, darker on the nervea and their branches, doubly eta- 
nate ; petioles spreading horizontally, twice as loug us tUe leaves, harii^ 
a shaJloff channel on the upper side. Stipulet >iu%B, obliquely OTate, 
colourless, reflected on the sides, raarcescent. Pedimehi axillary, abont 
as long as the petioles, spreading, having at the apes two opposite hraaU, 
aimilar to the Btipales, bat rather amaller, more ronnd, and somewhat 
unequal. f/tiu.'«rs(lineh across) white, two arising between IhebracU, 
one male,(Jie other female, pedicel l.ttc, expanding about the same time; 
pedirfU unequal, that of the male flower the longer, and nearly equal to 
the length of the peduncle, Male fi<nt'er dipetaloua, the petals subro- 
tnnd. Hat, slightly unequaL Slaiaena united by their filameuts only at 
the base ; connective short, broad, the two anther-cells forming luea 
along its edges, and of rather paler yellow than it. Female JUiwer B-pe- 
talous, petals undulate, blunt, elliptical, two opposite nwrower than 
the others, whicb ore subequal, styles broad, fau-shaped, undulate, re- 
volute and twisted, bearing along the terminal edge the idllons st^- 
inatn, which are of darker yellow than the styles; germen with two sub- 
equal bluntly pointed wings, which are larger than the third more 
rounded one- 
Seeds of this plant were obtainwl from Jf , Otto, Berlin, in April 1840, with 
the MS. name here adopted ; and I have since learned &om M. KlotzBch 
that seeds and dried specimens were transmitted from the Cape of 
Good Hope to the Botanic Garden at Berlin by M. Dr^i, I regret 
that I do not know at what distance from the Cape they were gathered, 
because this is the first species of the go~nua which has been detected 
on the continent of Africa, and the firal any where to the southwai^pf 
the tropic, though several species are now kaawn to be native withoiit 
the tropic in the northern bemisphere. 

Portlandia dapbnoideB, Grah. 

Fortlandia daphnaidei ; foliis ovato-ellipticis, acutiusculis, eubtus con- 

cavis; floribus axillaribua, sexics latiludine sua, folia triple, longieii- 

bna ; lobis calycis lineare-subulatis, base dilatatia ; pisiillo stamini- 

husque inclusis. 

Descriftion. — Shrub (in specimen desiribed 1 foot 3 inches high) ersct. 

LeaiKt (3 inches long, \\ broad) crowded near the top, greatly rese""- 

bling those of Daphne lam-eola, coriaceous, dark green above, pale, a 



cav« btfluw, obovnto-elliptiraJ, sli^dtlj pointed, tmtlre, centitil lib anil 4 
oblique and scnrcel)- diTided veins proniinf nt below, pelioles very short. * 
F%i«m pedirollate, axiliuv, Boliluy. Calyx S-pattite, green, s^menU 
■Ubolato-linear, spreMlini;, half a« long as tbi- peduncle ; coroUnfU inciies 
long, 1} brood) white, pendnloDB, funnel-shaped, glandnlar nillioiit pu- 
bescence ; tube in its lower holfvorr slender, fleshy, and sharplf 5-imgled, 
in tbe opper hnlfinfliiled. subrjlindricn!. and having five ribs loading fiom 
the angles of the lower half to the ranuaes between tlic broad rounded 
lobes of the sliglitlj spreading limb. Siaaieta 6, reaching to within aa 
inch of the sinuses of the limb, from their origin at the base of the co- 
rolla ; fil&inenlB hard and wiry, glabraas; anthers (li '■'•'l' long) linea 
bursting along the sides ; pollen grannies minute and apherieal. Pittil 
as long as the stamens ; aligma flut, passing over the veilex of tbe styl^ , 
and tapering downwards on two sides for a quarter of an inch ; sty^M 
wiry, glabrous, colourless i germen obovate, green, with fire blunt angle^l 
inferior, and having at the apex five blant lobes, which rise above tbal 
calyx, and surroand the boeo uf the style ; ovules very n 

. a central clavBte placenta. 

^lis plant was received at the Royal Botanic Gatden, Edinburgh, from'] 
Cuba, through the kindness of the Conde dc Fernandina in 11136. baa 1 
been k^t in the stove, and flowered for the first time in August 1S40, J 
It certainly nearly approaches ioPuTilandia ;irattiiiJliTa, but it seems Ut J 
me specifically distinguished by the lets prominent ribs of the nppW 1 
part of the flower, by tbe included stamens and pistil, by the very di&a-V 
rent form of the calyx segments, by the more coriaceous somewhat dif--9 
ferentiy formed leaf, more acuminate stipules, and, I would fain hope, 1 
by its flowering more freely ; for, notwithstanding what is said in uta l 
Bot Mag. of the easy culture and free flowering of the P. grartdijli/rgi, f 
it is universally acknowledgpd among cultivators that no plant is witli I 
greater difGcalty kept in good condition, and scarcely any flowers leM J 
nequently. Alittie more experience of our present plant may shew 4 
it to have the same fault in cultivation^ for it« habit is very much likft'a 
the other. 

ijrsuinthus a,uricotnus, Grah. 

"P. amieoima ; cnnle volnbile, piloso ; foliis oboi-fttis, acumiimt 

cotdotia; floribus umbollatis,pedunculo petiolis muUo longior 

mate inappendiculato. 

Gardner's Specimens, No. 1757. 

IpnacTBiPTioit. — SUm woody, with milky joice, twining, densely coverai ^ 

^'-' with spreading harsh yellow hairs. Leavet (3-4J inches long, 2-3{ i 

jnobes broadj petioled, obovate, acuminate, cordate at the greatly nsT' 

towed base, biury on both sides, the hairs on the middle rib beiog loneer 

than tbe rest, and like those on the stem, entire, undulate, rather paler 

below tlisn above ; petiole about one-fifth part of the length of the leaf, 

chaanellcd above, spreadii^, very hairy on the back. Peduneki lateral 

in reference to the petioles, half as long as, or eqnal t< 

the leuf, hairy, umbellate, flowers espandiug in succesi 

. Toluorale, ovato-lnnceolate, acuminate, decidunns i p^><'»> 

third of the length of the peiiuncle, less hairy. Calyx S^ 

maits ovato-lonceolate, acuminate, slightly hairy, connivS 

OoT<Ma,(li inch long, li inch across) perfumed, white, some* 

funnel-shaped, having a^veiy few erect hairs near the throat, M 

where else glabrous ; tube longer than the culys, swollen b 

having five gibbosities alternating with the segments of tl 

scarcely angled above, faintly marked with greenish veins o»JL 
iide i limb &-parted, segments ovate, spreodiag, and reflected 
. of a linenr-ohlong green flat fieaby segments, erect in tlie tube i 
. rolls, to which they ore atbiressed, in their lower hojf ad' " 
. backs, and alternate with Us gibbosities, shorter than t 




nu;iu monndelphoui, oppoute to the lobes of the crown, and subeeuile 
upi™ H fleali J mass on the insidi! of Ibe base of each of these, oach. tet- 
minnitcd by an ovate thin imd colourless membronoas aj^ndoge, which 
is apreiul upon the sidt; of tho stigma altemntely with small dark pmple 
rhomboid grlandB. wliicb are split vertically on tho outei side, and havs 
stiRpended from thrm, by sliort Btmight arms, two flntteuEid elliptical 
yallow pollen-mnases, which are lodged in cavities on tho inside of ths 
base of the membroDans appendages. Euch stamon has two yellow car- 
tilaginous spars, involute in the edges, and projecting downwards by Uie 
sides of the short stont herbaceous Slnment, into cavities alti>matiiig 
with the floshy masses on tho inside of Che segments of the crown, 
from whirh the stamens arise, so tbat in each cavity there is a spur 
from two adjoinias stamens, and as the eliinds nre immediately above 
these spurs, the potlen-m.issca from each M'tong to two stamena. Slij- 
ma large, white, angled upon the sides from the indentation of the stA- 
mpns, rounded on the top, witliout sny appenduges. Sli/la 2, short, 
erect, parailel, yellow. OucJis very numerous, slender, attached tolarga 
receptacles from the inside of the germen. 
I first saw this handsome climber extending across the rafters botn end 
to end of a stove in the garden at Hales, near Liverpoal, the seat of 

— — Blackburn, Esq. in 'October 1837. It was covered with 

blossom, each flower rcmftining long in perfection. I could not ascer- 
tain from whence it had been imported, but it is certainly identical with 
Oanlner'B wild speiimens collected in the province of Ceara in BraxiL 
A cutting from the Hales plant flowered in tho Botanic Garden, Edio- 
baigh, in October IS40, hut it wiil never be seen in the perfection I 
found it in at Hales, unless, as there, it bo planted in a border und^ 
glass, and not kept in a pot- 
Sty Udium Drununondii. 

B. Draimiumdii ; foliis omnibus radicalibus.c«spitOBis, lanceolato-linenri' 
bas, acaminatis, nndalatis, roarginibus reflexis, coriaceis, utrinqne 
nudis nitidis, base squamia elon^tis vaginatia, scitpo folia his super- 
ante, glanduloBo-pnbesGente,paniculato; cnlyce tnlabiaCo, labio sape- 
riore 3-fido, infenure 2-partito ; corolla fance coronata. 
Dbscriftion. — Lfaiia (1-B inches long, 3 lines broad) all radical, lanceo- 
lato-linenr, attenuated and rigid at the apes, coriaceous, glabrous and 
shining on both sides, undnlate, edges revolute, middle rib prominent 
both above and below, collected into fascicles, and sheathed at the base 
by elongated red scales. Scape twice as long as the leaves, erect, round, 
glanduloBo-pnbesi'ent, green, bearing upon its apex a large ovale pa- 
nicle, of which the brancbes arc glandaloso-pubeacent, ascending, the 
lower tbe longer, each springing troni the asil of a lanceolato-snbolate 
glanduloso -pubescent bract, and having a similar Iwact at each eubdjvi- 
sion. Ftovien largo and handsome, the terminal one of each branch, 
somewhat imgularly upwards, expands first, and also tbe terminal one 
of each sahdivision. Coiyx green, glanduloso-pubcBcent; tube adherent, 
twisted, elliptico-ovato ; limb bilabiate, the Jips placed laterally, the 
upper 3-fid, the lower 2-pnrtite, the scgmonts linear-elliptical, as loi^ 
as the tube. GvrMa (fally I inch broad from above downwards, 1 in<£ 
across the middle of the npper, three-fourths of an inch across the 
middle of the lower segments, and half an inch across the faux) y&J 
handsome ; limb yellow on the outside, and brownish within before fufi 
expansion, afterwards nearly white on tho outside over the whole of 
which surface it is glnnduloso -pubescent, and bright but delicate lilac 
□n the inside, where it is glabrous, having four segments diverging in 
form of a St Andrew's cross, elliptical, undulate and sinuated, the two 
lower segments being rather tlie smaller, and more nearly obovato ; 
fifth lobe minute, r^ected upon tho tttbe, obavate, colourless and 
shining in the centre, having a glandular roddisli -lilac border broadest 
at tbe apex, und two slender teeth cim*ed iipwnrds' at its base ; fiillit J 
crowned with two erect scimitar-shaped appendages, hairy, and'^ 
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one-lbiid of ihe lengtU of the apper BegmeatB at tbo base of which U1B7 
ue placed, and two Bmall Blciidet diverging biparlile te«lh at the basa 
of the lower «eg:meiits, the former being tipped with lilac, though white 
below, the latter eveiy where colourless ; tnbe colouTlesB, twiated- 
CeLvBOi flattened, slightlj dilated in the middle, where it is reflected 
over the fifth lube of the corolla, above this flexure slightly eoloured 
lilac for a little wny in front, near the top pale greenish-jellow ever; 
■where elio colourless. Ainitcr-lobu elliptical, deflected, the lobei of 
each being placed end to end in the direction of the column, along tha 
mesial line before expansion brownish, pollen yellow. Stigma greeo. 
Oermen lalocular in the lower half, septum imperfect in the upper. 
Rteeptade central, ovules nami^rous. 
This most beautiful species, perhapn tbe most desirable in cultivation, 
not oQly on uccount of the great siie of its flowers, but because each 
blossom rfmaina expanded during several weeks, and these coming in 
BacceseiOD, keep tha plant in perTection for a time, the length of which 
we do not jot know, vtas raised from Bends transmitted from Swan 
Biver to lit Low of Clapton by Mr Drummond. This gentleman has 
lately added 90 greatly to the plants now in cultivntion in Britain from 
this interesting lolonj', that I take delight in paying him the only oom- 
pliment in my power, und dedicating to him what is by much the most 
striking of these which I have yet seen in a living state. A plant 
kindly sent to the Botanic Garden by Mr Low m October 1839, 
expanded its first flowers in the greenhouse eaily in November 1B4D. 
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1840, February 17.— Dr Hope, V. P., in the Chair. The 
following Coimnunications were read : — 

1. On the Cosmogony described in the Sixth Eclogue of 
Virgil, and on its relation to the theories of Modern Geology, 
By the Venerable Archdeacon Williams. 

2. A brief notice relative to an Aerolite which was 
fall near Juvinas, in the Department of the Ardeche in Frani 
on the 15th June 1821. By Professor Forbes. 

Sfarch 2— Sir T. M. Brisbane, Bart., G. C. B., Pres., i: 
Chair. The following Communications were read r — 

1. On the Persian mode of making Malleable Tron direct 

from the Ore, by James Robertson, Esq. Communicated by 

Robert Bald, Esq. 

■ 2. On the Fatal Effects of Air drawn into the Veins ^ 

I Surgical Operations on the Neck and Shoulder. I' 

» Charles Bell, K. H. 

L 






March 16. — Right Hon, Lord Greenock, V. P,, in the 
The following Communications were read :- 
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1. On the Sulphuret of Cadmium, a New Mineral ( 
served by Lord Greenock). By Arthur Connell, Esq. 

2. On an Optical Illusion giving the idea of an Inversion of 1 
Perspective in viewing oKjeets through a Telescope. By Pro- 
fessor Forbes. 

3. Collection of African Shells. Presented by J. O. Mac- 
William, Esq., Surgeon R. N. 

4. A collection of Fossil Shells, from the great deposit near 
Uddevalla, in Sweden, presented. 

^pril 6— Sir T. M. Brisbane, Bdrt., G. C. B., Pres., in the 
Chair. The following Communicationa were read : — 

1. Notice regarding the Growth of Plants in Close Glazed 
Cases. By Allan Maconochie, Esq. 

2. Results of Additional Experiments on Terrestrial Mag- 
netism. By Professor Forbes. 

April 20.— Sh- T. M. Brisbane, Bart., G. C. B., Free., in the i 
Chair. The following Communications were made : — 

1. " Sir Charles Itell requested leave to withdraw his pap«f 
on the fatal effects of air admired into the teiita of the neek during 
surgical operations, in order to make additions. 

2. On tlie Origin and Progress of Grecian Sculpture. By 
Dr Traill. Part I. 

3. Account of Earthquakes felt in Scotland during the Au- 
tumn and Winter of 1839. By David Milne, Esq. 

" I, The first part of the paper described the number and in- 
tensity of the shocks felt between the 3d October 1839 and 13th 
April I840j the point (situated near Comrie) from which they 
emanated, and the distance to which they ertended. 

" IJ. The next part of the paper was occupied with an Eiccount 
of the elfects, both physical and moral, produced by the shocks. 
Under the first class were described the different kinds of injury 
done to walls, according to their direction, and the nature of the 
ground on which they were built. Under ttie second were men- 
tioned the alarm felt by the inhabitants of Strathearn during the 
great shock of 23d October, as also the quick preccption of it by 
the lower animals, and the terror they evinced at it. 

"III. The nature of the movement of the earth's surface which 
caused the furegoing effects was nest noticed, and data were given 
illustrating the form of the undulation which was produced. The 
noises also that accompanied the shocks were fully described, and 
the probable cause of them stated. 



" Various other concomitB.iit plieTioineim of an oiiusuitl churac- 
ter were noticed, such as the evolution of electricity, the dilfiision 
throughout the atnjo^phere of somethinp which caused a smell, 
Tariously described as ' metallic,' ' sulphureous,' and like the 
■ washings of guns ;' as also the appearance in various parts of 
Strathearn of a fine black powder, which appeared to consist 
chiefly of carbonaceous, and jiartly of siliceous and calcareous 
matter. 

" IV, The la^t part of the paper was devoted to remarks on the 
way in which the undulation of the earth's surface was caused, 
and the circumstances which may have produced the earthquakes. 

" In reference to the first point, various reasons were assigned 1 
why the phenomena were more Intelligible on the supposition 1 
that they wore caused by vibrations transmitted through the soliii J 
crust of the earth than on the theory supported by many, thatj 
tbey were caused by undulations in the body of molten matter o 
which the earth's crust may be resting. These vibrations werS 
probably caused by ruptures or explosions at a considerable depth 
beneath the earth's surface. 

" In regard to the cause of these ruptures, it was observed that 
the hills in the immediate neighbourhood of Strathearn are chiefly 
primitive, and of igneous origin, and that there are numerous 
greenstone and basaltic dykes, indicating renewed volcanic action 
at subsequent periods. There are apparently extensive fissures in 
the earth's crust in thb part of Perthshire. It was also observed 
that, during the month previous to the occurrence of the earth- 
quake, the atmospheric pressure had been greatly less than usual ; 
and that the quantity of rain which fell was almost unprecedented 
in the central parts of Scotland. There appeared to be some con- 
nection between the state of the atmosphere in both these respects 
and the occurrence of the earthquakes, judging from some obser- 
vations made last autumn, but more particularly from the frequent 
coincidence of shocks in former years with a similar state of the 
atmosphere. Some views were offered as to the influence which 
these circumstances might have in giving rise to the earthquakes. 

" Notice was taken of shocks which had bejin felt in other parts 
pf Europe, at the time that shocks occurred in Scotland." 



Proceeding» of the Wernerian Natural JTutory Society. 
(Continued from Vol, xxiit. p, 177.) 
The Ihirty-fourth Session commenced on the lith Abmrniap 
I'Profeasor 1a»e»oii, P., in the Cliair. The following office-heai 
I 'elected for 1841 :— 

§^BoBEitT Jasiebos, Eeq. FJt,SS,L. ft E., Professor of Natural 
tbe VniTersitj' of Edinbai^li. 
Vice-Prftidenu. 
iDr Walter Adam. "W. A. Cmiem,, E-.|. F.B, 

tor T. S. Tb*ill, F.B.S.E. Dr I!..] , il 




^eceedinga ofike Wemeritm Soeietjf. 

Bm.~'Di Pat. Nejll, F.B.S.E. ^snit. -LiS.-R. J.H.CmraiNoaui,! 
A$ti*t.'Si!e.—T. J. ToBRiB, Esq. F.E.S.E. Painter.— F. Symb, Esq. 
Trea*. — A. O. Ellis, Esq. Ain$t.~W. H. Towubehd, Esq, 

Xi».— Jambb Wilson, Esq. F.B.S.E. 



Cow> 



Dr HoBBRT Griham, P,B,S.E. 
Sir Wm. Newbiool-jo, F.B.S.E, 
Bavio Falconab, Esq. 
Dr BoBERi 



Edwahd Forbes, Esq. 
BoBEHT Stetenbok, Egq. P.B.8.B. 
David Milnb, Esq. F.K.S.E. 
John Staek, Eeq. F.B.S.E. 

Two papers wece read. Tlie first was an accoQnl of the Gold Tract 
of the Southern Muhrstta country, hy Lieutenant Newbold, Aide-de-camp 
to Oenera] Wilson. The author gave an interesting history of the diE- 
covery of gold in the various localities where it has been obtained in 
that region ; and communicated geognostical observations on the mode 
of its occurrence, from which i\ appears that its position is in TeinsAsd 
disseminated grains in primitive slates, and that it is found most fre- 
quently near theii line of junction with granites or trap-rocks. The other 
paper was by the Rev, John Toplis, B.D., of South Wolsham, Norfolk, 
and was entitled Kemarks on Hydrostutical Pressure, us an occasional 
cause of Earthquakes (published in the present No. of Journal, p, 84). 

A number of donations, received for the Society during the recesa, 
were then announced, and placed an the table ; in particular, a rich col- 
lection of Scottish Shells, by the Rey. David Landaborough of Ste- 
Tenston. 

iVmiemfter 28.— Dr Traill, V. P., in the Chair. Mr Edward Forbes read 
the first part of his Bemarks on the Classification of the Mnllusca, of which 
the following is an abstract : — The author stated that the systematic views 
at present adopted regarding themolluaca are for the most part empirical 
and wanting in philosophical precision, and tiiat he now attempted to re~ 
medy confusion by framing an hypothesis of the classification of the mollus- 
ca from the view of their position in the animal series, and of their rela- 
tion to the other great classes. Assuming five animal types, of which 
the Amorphoxoa, the Badiata, the Mollusca, the Annulata, and ibe Ver- 
tebrate, are the representatives, each of these typical classes is sup- 
pOBed to pass through one or more parallels corresponding to those types, 
and in its pass,ige to exhibit formal and structural analogies with each 
aniinab of the other types as may be placed in the same parallel. The 
parallels are termed those of Amorphism, Badiism, Mollism, Annulism, 
and Veitebrlsm, The typical class Molluscs is supposed to pass thMiigh 
four of the parallels, its lowest forms being radiated (as the compound 
tnnicata), its highest veitebroted (as 'the cephalopoda). It was pto- 
posed to ascertain the true relations of the classes and orders of the 
molluscs, by observing their relative position in the passage of Uie 
type through the various parallels. It was also maintained that the two 
spheres, animal and vegetative, are represented thconghout the 
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I claMeA, and that, wheni^vFr two groups of rdv rnnlis are BtructumlljM 
■ Uid formally equal, one will be found to represent the unimal ipUer 
one the vegetative. To ascertain the true sources of character on which ti 
base the various groups of ihc molluscs, that type must be viewed g 
rolls : 1st, in regard to the whole animal kingdom ; and, 2d, 
typical of some great function. In the first point of view, they repreioi 
the progression towards a cerebral concentration of the nervous systeK^I 
and accordingly the highest divisions of the type must be derived fi 
that system ; in the second, they represent llie function of resplratiiU 
Biace they exhibit all the modifieatlons of the respiratory system, and ft 
fliat system must be derived tlie ordinal divisions. The shell of the ti 
moUuscaisa modification of the dermato-skcleton for the express proteo 
tioa of the respitalory organs, and accordingly it plays an important p 
in the true arrangement of the order. The shell of the cephalous roollus 
ia of a very difierent na!ure, and owes its form and stniclure to the 
tion of the shelled cephala in the parallel of annulism, it being an a 
late »hell, repreienlinf tin tetlaceout covering of the foramenifera. 

The bypotbetical arrangement of the chisaes and orders of the moUnMi 
remilting from this view may be expressed iia follows : — 

MOLLUSCA. 



I 



I Pulmonifera, 
-< Phyllobrancbiata, 

( Pectin ibrancliiata, 

( Lamellibrancliiata, 
J Pal liobranch iota, 

I HeteiobrancbiaiB, 



vas then read a notice by Mr John Balfour of Toronto, Upp« 

>n the so-called Sulphur Showers of the Cnnadas and Uni 
States, and a specimen was exhibited. Dr Neill read a commi 
ftom Mr MacGillivtay, slating that the Pink-footed or Short-bUled Gkm^J 
Anter braehyrhyndni», occurs occasionally on the stalls of our poulti; 
market, and ia generally mistaken for the Bean Goote, Armer « 
That species, however, is distinguished by very marked characters, an<$ 
is the most common with our poulterers ; the true Grey Lag, Anterpalu* 
(rts, of Ray and Dr Fleming, being of rare occurrence. It is 
recently that the short-hilled goose has been clearly distinguished; a 
this, together with other occurrences of a similar nature, ought t 
that such characters as ' head and neck brown, upper parts grey. Ion 
paler, tail of sixteen feathers,' which are common to several spoeiea>'J 
not sufficient to enable one to determine the species of a bird that ha ) i 
have procured. The peculiar habits of the present goose are as yet \ T 
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known, alchougli it has recently been FouDtl in Fraoce ntid Englund; Ur 
Bartbtt in the latter couottj linving dcscf ibtd it under the name of Aiuir 
jAiBnicopua, the Pink-footed Goose, although it was previously digtin- 
g^ishetl by a French niituraliat, and is aUo described in the fouith volama 
of M. Tewimiiick's Manuel d'Oraithologie. A fine Hpecimen of the pink- 
footed goose was exhibited. 

Mr Trevelyan eibibited some curiously-fractured quartz-pebbles from 
the old red Gandgtone cungloineiale of Auchmithic, on the coa,st of For&r- 
sfairc ; aod also some speeimen plates of Mr Boscawen Ibbctson's ajw 
plication of the Daguerreotype to the representation of fossil organic 
remains. 

Decrmber 12.— Dr Traill, V.P., in the chair. The Assistant-Seeretary 
wad notes of an expedition to the Sutledge and in the Himmalehs, by 
Wilbam Jameson, Esq. Assistant-Surgeon, H.E.I.C.8, During Ids tour, 
the author visited many of the locidities from which the collections made 
by Baker, Cautley, Falconar, Colvin, Clerk, and Maeleod, had been ol>- 
tained, and also some new points where fossils are found. He states, that 
there is evidence of the occurrence of these remains throughout the whole 
Bivalick range wbicb extends between the Jumna and Sutledge, or over 
B. tract of country upwards of ninety miles in Icngdi. The sandstone con- 
taining the organic remains is iucliaed at a considerable angle, and the 
author is of opinion that volcanic action must have operated in the dis- 
tdct posteriorly to the destruction of the animals whose remains are now 
met with in a fossil state. The following are the genera hitherto disco- 
vered in a fossil state in the Sivalick range : — Simla, Ursus, Canis, Hyienftj 
Felis, Gulo, Mus, Hystrii, Elepliasj Mastodon, Hippopotamus, Sus, Pa- 
iMOtherium, Antliracotherium (Chactotherium, Falc. Sc Cant.), Rhinoce- 
ros, Equus, Sivatherium, Camelus, Cervus, Antilope, Bos, Oaviala, Cro- 
codilus, Emys, Trionyx, Ardea. There are species living at the present 
day of all the genera found, except four. 

Mr John Goodsit read an account of certain peculiarities in the 
Structure of the Short Sun-Fish, Orthagorucus Mota (published in this 
No. of the Journal, p. 18D). — A memoir by Dr John Richardson was then 
read, on the Frozen Soil of North America (also published in this No., 
p, 110). — Dr Trwll exhibited specimens of Witherito or Carbonate of 
Baryta from a new locality in Wales, and made remarks on the mine 
from which it is extracted. This mine is close to the right side of the 
public road leading from St Asaph to Holywell, about three miles from 
the former town, among the clay-slate mountains that form the eastern 
boundary of the fertile valley of Clwyd, and near the junction of the slate 
with the mountain limestone. It is in the mining district of Rliuali, and 
the mine where it is cliiefly found is named tlie Pennant Mine. The 
entrance to the veins containing it is by an adit near tlie rond, which 
serves as a drain to the workings in the upper part of the hill, with an 
inclination from its upper part to its exit of 26 feet. 



Tbe cuboDftte b found in vdns along the adit, and descend'ng btilow 
It, and is mixed with salpbate of baijta, and some galena, but the prin- 

ipal product of tliia part of the workings is the oarltonale, irhich o< 
\a anch quantity as to become aa object of mining- iudustrj'-. 

Jt is sold, like the eulpbate of the same earth raised in the uppt 
part of the vale of Clwyd, the lali: of Actan, and Bcnfrewsliire, for 
arowed purpost: of adulterating white paint, and is moru difficult of d 
lection tLsu tbe other adulteration, because it cSurresces frith, und h 
luble in, muriatic or hydrochloric acid. It is also sold on a mor 
scale far chemical purpoEes. We have now, then, in Southern Dritai^ 
five great localities of Coxbonatc of Baryta — Angteinck in LancoshM 
Aldstone Moor in Cumberland, Arkingarthdale or Arkindale t 
jhire, Snailbeach in Shropshire, and Khualt in Flintshire. 



SCIENTIFIC INTELLIGENCE. 

1, Fottil I^hes of Orkney. — On Monday, Slst December, ] 
Traill exhibited to the Royal Society spcoinmns of all the fossil 
fiehes collected by bim from the old red sandstone formation ( 
the Orkney Islands. 

A part of this collection had been submitted to the Oeologi(» 

ictioQ of the British Association at Edinburgh, in 1834, Ivhail 
they were eiamined by M. Agassiz, who not only found t 
tbem new species, but new genera. Among them, he saw, for the 
first time, the genus Diploptirus, which he has slightly noticed in 
his work. The characters of this genus are, "Two anal, equal 

id opposite to two dorsal, fins ; tail with nearly equal and even 
lobes; mouth large, and furnished with large conical teeth." The 
size of the mouth and form of the tail distinguish it from Dip- 
terus, which has a small head, and a deeply bifid tail ; 
ftossession of two equal and opposite dorsal and anal flns distil^ 
fishes it no less A-om Osteolepis and Pal^oniscus. 

The species from which M. Agassiz established the genus h 
not yet been published ; and as another species of Diplopter 
ktely been dbcovered in Scotland, and also, it is said, in f relaiu 
fir Traill, assuming the privilege usually allowed to the finder cjj 

iw species, and desirous of connecting with his country t! 
.lianie of the celebrated naturalist who has done so much to illul 
trate its fossil ichthyology, proposes t^i mark this Orkney s 
as DiPi-orxERus Agassis, a designation under which it has btien "^ 
ilready sent to different geological collections. The number of 



3. Notice of lh6 Publications of Professor Agassit—XiuTin^ tha 
recent visit of Professor Agassiz to this country, we hadanoppor- 
tuoity of seeing the newest parts of th« various important works 
now in progress by that disting'uished and indefatigable natural- 
ist, and we think it may be useful to our readers to notice the 
exact state of ftdvanconient in which they severally are at present. 

Of his Jterherahes tur les Poiseons Pogeiles the fourteenth part 
is now ready, and the fifteenth, which will terminate the ori- 
ginal work, will soon appear. Owing to the abundance and 
novelty of the materials lately found by Professor Agassiz in 
Britain, he proposes publishing a supplement. The first part 
has appeared of the very beautiful " Hietoire Naturelle des Poissons 
d'eau doiKe de I'Europe Centrals," contaluing the Salmo and Thy- 
mallut i and the second part is ready, and will be speedily pub- 
lished, containing descriptions and plates illustrative of the de- 
velopment of the Salmonidie. The first of the " Monographiet 
d^Eehinodemtet vivans etfoasilca" containing the " Salenies," has 
been published ; the second, containing the " Scutelles," and the 
third, containing the "Galeritea," are nearly ready. The first 
and seoond parts of the " Description des Echinodermes fosailet dt 
la Suisse,,' containing the " Spatangoides," " Cli/pfaxlroides," and 
the " Cidarites," are already before the public ; the third and con- 
cluding part, containing the " Asteries'" and " Crinoides," will ap- 
pear about the end of I84I. The first part has appeared of the 
" Etudes Critiques sur les Jifollusques fossiles,'" containing the 
" Trigonies." Professor Agassiz has also published a Memoir, ex- 
planatory of the casts of molluscous animals prepared, under bis 
direction, at Neuchatel. * 
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James, within tho liberty of ttio city of Wui 

PonunimicnUoii fmm abroad. " cerUm improvemctita in the muiafncti 

aoap."— 24th SepU^iuber 1840. 

8. To Jiit&s BvtBANAN, nterchnnt in Glasgow, " cortnin improvui _ 

in the machinery applicable to the preparing, twisting, and spinning, and alaa 
in the mode of preparing, Iwisting, and spinning o? hemp, flai, and other 
fibrona Bubfitances, and tiertain improremcnts in the luodt of apt>lyitig lor 
or other pioservatiTe to rope and other yarns." — 24th September 1640. 

3. To Alexander Fn^Ncis Cahfrbi^ of Great Plumstead.in the countJT A 
of Norfulk, Esquire, and Charlus White of thetity of Norwich, mechim'- 

" improvementB in ploughs and certain other agricultural implemi ' " 
29tb September 1040. 

4. To Ahand ne Planoue of Lislo, in thii kingdom of France, but imi^ 
resiiiiiig at 12G Kegenl Stroet, in the county of Middlesex, geutlen 
a communicaliun from abroad," improrements in looms for iveaving."- 
29th September 1S40, 

To Oeobob Dbliakson Clark of the Strand, in the county of Midd 
geiitlQmaD,bi!iiigacommuiucalioafrom abroad, " improvemeatN ir 
■' — 5th October 1840. 

6. To HiCHARD Beard of Egrcmont Place, Now Eoad, in the county oJ 
Middlesex, gentleman, being a communication from abroad, " improTemenWI 
Bl printing calicoes and other fabricB." — 7th October 1B40. ' 

7. To Robert Beaht of God man cheater, in the connty of Uuntingd 
miller, "improvements in nppocatna for filtering flaids." — 14th October 1B4 

8. To Thomas Farmer of Gnimesbuiy House, near Acton, i 
of Middlesex, Esquire, " improvements in treating pyrites and other mattel 
to obtain sulphur, sulphurous acid, imd other products." — 14th October 1B4 

9. To Thomas Smedlet of Holywell, Flintshire, gBntlemim, " .^ 

CvementB in ihe manufoftuie of tubes, pipes, and cylinders. "^ — !7tli OoMJ 
1810. 

10. To Georoe Hiokeb of Slanchester, agent, " on improved machine tl 
cleaning or freeing wool and other fibrous materials of burs and other sr* 
stances."— 27th October 1840. 

11. To Miles Berry of the ofBce for patents, 66 Chancery Lano, i: 
county of Middlesex, patent-ugent, being a coinmunicntion (rom nfa 
" certain improvements in the arrangement, construction, and mode of a 
plying certain appiicatus for propelling ships and other vessels." — 2Hth 
tobcr 1840. 

12. To Edmund Kudqe junior, of Tewkesbury in the county of QIouooi 
, r, tanner, " a new method or methods of obtaining power far locDD 
and other purposes, and of applying the eame."^ — 2d November 1840. 

13. To Benjamin Hick junior, of Bolton- le-Moors in the county of Lu 
caster, engineer, " certain improvoiuenta in reguktots or governors, for r« 
gnlating or adjusting the speed of rotary motion of steam-wheels, > 
wheels, and other mucbinery." — 3d NoTember 1U40. 

14. To John Condib, manager of the Blair Iron Works in the par 
Dairy in the county of Ayr in Scotland, " improvements in applying spri 
to locomotive and railway and other carrii^cs." — 4th November 1840. 

To Ldkb Hebisrt of Birnunghom in the county of Waiwickf K 
Rflf patents, being a communication from abroad, " improvementt If* 
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/ nufat^tnrc of cofered spades and shovels, soughiiig and graTting to<}ls.'*^-^^H 

16. To Abtbdr Wall of BermoDdsey Wall in the aumty of Surrey, sni- 
geon, " a new composition for the jireTention of corrosion in metals and for 
oLber purpuf»!B."~&[li November 181U. 

17. To JiiMBB Hetwood WniTEHBic of the Bojol George J£illa in Sad- 
dleworth in the county of York, manufacturer, " improvemunts in Che ms- 
nnfacture of woollen belts, buids, or driving-strapa " — 6th November 1B40.' 

18. To S*iicEL WiLKEa of DuIestoQ in the county of Snffolk, iron-fow 
d«r, " improvemeDts in lh« maaafactDre of vices." — 6th November 1840. 

19. To Joseph Bennett of Turalee near Glossop in the county of Derby, 
cotton -spinner, " certain improTumenta in machines for cutting rags, ropes, 
waste, hay, straw, or other soft or fibrous sulutnni^OB usually subject to the 
tiperalion of catting or chopping, part of wliich improvements are applicable 
to the tearing, pulling in pieces, or opening of rags, ropes, or other tough 
inateriaU."— 9th November 184U. 

20. To Charles Pav!ib of SonLh Lambeth in the county of Surrey, gen- 
llemsi), " improvements in salting imimal matters." — lllb November 1810. 

81. To Henry Ilinn Edwabbs of Nottingham Terrace, New Bond, in 
the county of Middlesex, being a communication from abroad, " improve- 
ments in evaporation." — 11th November 1840. 

22. To Elijah Gallowav of Manchester Street in the county of Mid- 
dlesex, engineer, " improvements in propelling railroad cacriages." — llth 
November 1840. 

33. To Nathan Depribs of Paddington Street in the coanty of Middle- 
sejt, engineer, '' improvements in gas meters." — llth November 18*0, 

M. To Hknby Uouldsworth of Manchestet in the county of Ijancaster, 
cotton-spinner, " an improvement in carriages used for the conveyance of 
passengers on railways, and an improved seat appliable to such carriages 
and to other purposes."— llth November 1840. 

36. To Joshua Whitworth of Manchester in tlie county of Lancaater, 
engineer, " certain improvements in machinery, or apparatus for cleaning 
and repairing roads or ways, itnd which machinery is altio applicable to othei 
purposeB."— 18th November 1S40. 

26, To Samuel WiLKs of Durleston, iron-founder, "improvements in the 
manufacture of hingBS." — IJtli November 1840, 

37. To Thomas Mohne of Birjuingham, in the county of Warwick, braas- 
fonndur, " improvement in the raBnufiiclure of hinges. "^ — 18th Novemtor 
1840. 

28. To Jaheb Smith of Deanston Worlo, in the parish of Kilmadock, in 
the coanty of Perth, ootton-spinner, " improvements in the preparing, spin- 
ning, trnd weaving of cotton, silk, wool, and other fibrous substani^es, and in 
measurin; and folding woven fabrics." — 19th November 1840. 

29. To Beniam:n W:nkleb of Northampton Sireet, in the pirisU of Sunt 
Mary, Islington, in the county of Middlesex, steel and copperplate manu- 
facturer, " certain improvements in th.e arrangem.'nt and coaalruction of 
padJle wheels and water wheels." — I9:li NoTomber 1840. 

30. To HoBERT Hawthorn ond William Hawthorn of Nowcaatle- 
npon-Tyne, civil engineers, " cortuin improvements in locomotive and other 
■team-engines in respect of the boilers, and the conveying of steam there- 
from to the cylinders." — 20f,i Novenitier 1840. 

31. To Petbb Bradsuaw of Denn near Kimbolton, in the county of Bed- 
ford, gentleman, " improvements in dibbling and drilliog com, seeds, plants, 
loots and manure.'' — 20th November 1840. 

32. To JoHK Bdchakan of the city of OU^ow in Scotland, coach-build- 
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n wheel -carriages, whellier for commoi) 
Bt railwoTS." — 26th November 1H40. 

33. To James Molyneox Suith of Prealun in the coanly of Li 
linen-draper, " an improTed mode of dreeaing flax and tow.'' — SGth Ni 
1840. 

34. To Sahdri:. WiOOT'AFF SniTu of Lenroington, iron-foundor, 

Krementa in apparatua for Bupplriiu' and cunfiumiiig gM." — 26lh Ni 
1840. 

35. To PoEDERicK Tdeodou; PfiiLippi uf BeUifld Hall, nonr 
dale in the count; of Lancaster, culico -printer, " certain improveluuuta 
the art of prinling cotton, wool nnd other wovea fabritn." — 30Ui Noveml" 
1040. 

36. To Alexander Dean and Etan Evanb of Birmiof^ham, 
\lj of Warwick, millwrights, " certtun iaiprovemanlH in millit 
Brain and other eubstanceB to n pulrerized BbiM, and iu t)ie nplluialu* 
dressing or bolting pulverized sulntances." — Blh Eteeelubcr 1B40. 

37- To John Uawley of tVith Street, t^ho Square, in the count/ 
XtiddleBex. watcbmahei, being a comDiunication from abroad, "imy" 
nentB in pianos and harps," — Dili December IB40, 

38. To Fbancis MoLiNErx of Walbrook BuildingB in the dt^ of L. 
' gentleman, " improvemeDtB in the manufucturo of candlos. and in the 

of coneamiog tallow and other subelanci^a for the purpose of llghL' 
December 1840. 

39. To Joseph Leebb junior of ManchoBter 
calico-printer, '■ certain improveiuenla in the 
Other surfaces. "— II th December 1840. 

40. To Phillipe Masie Moindbon of New Ormond Street, va 
tj of Middlesex, mercbant, being a cumuianication from abroad, " improT**! 
inenta in the constructjon of luniaceH and in boilers." — 17th DocembMEl 
1840. ■■ 
' 41. To John Cahtwbiobt of Loughborough in the county of LeicestMUj 
numnfacturer of hosiery, Henev Wabnkb of the same place, nianufaclur»'J 
of hosiery, and Joseph Haywood of the same place, tVame-smith, " certabtl 
improvements upon machiner}' commonly called stocking-fnunes, or franiv^ 
wrai fc" itt.ing machinery." — 23d December 1840. 
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KBBATA IN FR0FE8S0B BIBOHOFS lllCTffOn« 



IW« iBMrt fer tlw QM of flioM idw •>• OMf* partkttlaKly bdmrntiAlm ihm sMM^Igr 

ProAMor Biadiof on iprfaigit TolfliiMir mr^bqauatm, te^'wUih Iwr* ■jfgii teW 

yoliiiiiMihimXXtoXXIZ.lBidiiil?«,Aey«ftiIlypra|Mr^ 

mtIm. ThiT nrnn Tinrn rhinflj irinrm frnin thfi iiiiii i iii l fm iVnni nat awfc to rtidli Ul r rf 

theajcbwiidjniiiiurovMflieniioaMtrfetlfAMr^^ . . 

" i 

TdLXX.iM«e8m line 4 from tlM top, lbr«r»jvMiii4t read f» »• gimmiBt TnL XUlI 

L t fcr »*in. rMd riRL-P. MB, L M, ft»r dUert, VB«f ooISmI^F. M L ff, ftr IMIl Md 
IMfiM^r. M8 Sn fh0ttu4sriM» tlie qtnnfitiea of the dilMMM of Mdiun nd folMikBM^ 
fictl«rareaiMaB7«nd0ulU8a^P. »7,L14<br«'J%rMd <1^ 

8sM*Jlr>P.M^LS8,fbr TTJI^ MiidrX-P.aN^LlliiDr irji^TCnftrJiL--r.MkL%ftr 
STUM), read 8B<>.7B.— YoL XXIY. p. 149. 1. 7 from bottom, for •»jd47, read 0" JMir-P. in. 1. ttctm 
top, for 0*>.0267. read 8^.0601 ; L 7, for ^7, read 34<*J.— P. 161, L 13, for ST^, read S^M; L K for 
dff'JSe, read 4**JJ6, and for 41^94^ read S''^; L 16, for 4°^ making, read 4<>JI8 making; L 17. for 
8"J8, read S".??.—?. 256, 1.28, for 16.*>75,readl5«A-P. 268, 1.17, for 6«3a, read 6»JJ7; L18rlbr4'*j61, 
read 5<*.62.— P. 269. 1. 1, for 36°.51, read S7^6L— P. 277. No. fi, L 1 from bottom, for iS^JSS, read 
4r6i>; No. 8, 1. 7, for M^jOd^ read &r35; No. 17, 1. 8» for 46<'.85. read 44'>A— P. 281, 1. 11 from bot. 
torn, for 52P.25, read 5r.44.~P. 282, 1. 29 from bottom, for 0^837, read O'^.M; 1. 28, for O^JM, read 
O'^JOe ; L 25, for 0<>.225, read 0<*.67.— P. 288, L 20 firom top, for 66^.70, read ST.TO; L SS. fbr 68* J6 
read 68M7.— P. 288. 1. 28, for 2«'.25, 2°.65-4®. 4 F., read 2° J5; 1. 29, for 122^-8.7, read Uft— P. 290 
L 4, for 60°.28, read 60*'44.— P. 292, L 24, for 56'^7, read 64«.7.— P. 297, No. 18, June fTadJO. for 
48*'.67, read 43*'.79; No. 28. February, for 48''.88. read 47''.88.— P. 298, No. 84, March, for 4ff'Mt 
read 47^0a» and difference for 7<'.15, read 7^88; No. 86, June, for 67<'.45» read 64*.46; No. 43, 
March, for 48°.65, read 46^.4; No. 51, May, for 48''.65, read 46^4; No. 5i November, for SB*j64, 
read 49°.64, and mean, for 58'>.95, read 48°.99 ; No. 55, July, for ^.01, read 48<'.9S.7-P. 290, (erro- 
neously paged 229), No. 69v for 43°X», read 42*'.42, and April, for 47^.97, read 47*.W ; No. 88^ Fe- 
bruary, for 34° J7, read 34''.47 ; No. 66, January, for 26'>.7, read a8*'.08, and December, for 4r*j64, 
read 37<*.64 ; No. 67, January, for 89'*.32, read 40<*.S2 ; No. 69, September, for 55**.51, read 86*^1, 
No. 70, March, for 87°.{I6, read 38'>.7.— YoL XX YL p. 860, L 16, for part, read heuU 
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Memoir of the Life and Wrilings of lie late Profestor Bit- \ 
menbach of Gottingen. By Professor K. F. H. Mahs.* 

However lively and indelible may be our recollection of 
the individual wbo bas been so lately taken from amongst us, 
it will, I bope, be allowed me to sketch an outline of his life 
and writings, and thus, as It were, to cast a flower on the 
grave of one who was honoured by ua all, but who was pecu- 
liarly beloved by me. 

It was granted to him to perform bis public duties for a 
longer period than the usual span of human life, and to con- 
duct the affairs of our society longer than any now present can 
I carry back their recollections. With his memory and with his 
I Same are linked the most weighty events of this university for 
more than the last half century, nay, the progress of develop- 
ment of one of the most extensive and important branches of 
science is most closely interwoven mth what be has under- 
taken, contributed, and promoted. 

Of the whole series of those who laboured and investigated 
in the same path with himself, ho stood at last like a solitary 
pillar, like a pyramid of antiquity, to serve as an exciting 
example to us, aifording an instance of the course sometimes 
followed by Nature in impressing on mental power the seal ofj 
perfection, by means of the strength and duration of its e 
temal form. 

John Frederick Blumentach was bom at Gotha on the IJ J 
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May 1752. His fatlier, himself a zealous friend of geographj 
and natural history, at an early period awalvened a love fia 
these subjects in his son. A manuseript note by Blatnenbach 
will best convey an idea of some of the influences which t^- 
rated on him under the paternal roof, and at his first entrance 
into tlie world. He says, — " My father was born in Leipsic, 
and died in 1787, protector and professor in the Gymnasium 
of Gotha ; and to the acquirement of bis philosophical attain- 
ments two individuals chiefly contributed, and thus directly 
influenced my education; these were the two professors of 
philosophy in Leipsic, — Menz and Christ. To the first he 
was indebted for his love of literary history and natural litstory, 
and to the latter for his taste for the fine arts and antiquity. 
I also found pleasure and enjoyment in these subjects ; wHch 
are partly requisite, and partly at least not adverse, to the 
study of medicine, the pursuit selected by me fnim choice. 

" In Jena, where I comnaenced my academic career, 1 
found nourishment for literature and book-lore in the society 
of Baldinger, and for natural history and archteology in that 
of my relation 'J, E. Imm. Walch, professor of eloquence. 
When I proceeded to Gottingen to iill tip some blanks in my 
medical studies, my former rector in Gotha, Ecclesiastical 
Councillor Geisler, gave me a letter to Heyne. AVhen I de- 
livered it, I at the same time shewed him an antique seal- 
stone which, when at school, I had purchased from a gold- 
smith. Such a taste in a medical student seemed singular 
to him, and tliis little stone was the first cause of the ssbse- 
quent varied and very intimate intercourse with that ad- 
mirable man. 

" There lived at Gottingen at that time a singular indivi- 
dual of extraordinarily varied acquii-ements, Professor Chr. W. 
Biittner, well known for his talents as a linguist, but who for 
many years had given no lectures, and was quite unknown to 
the students. Just at the period of my arrival, his friend 
and great admirer Michaelis, the orientalist, whose eldest son 
was tlien commencing the study of medicine, bad persuaded 
him to give, if possible, a course of lectures on natural history, 
thesubject on whichhehad formerly lectured.fand of which he 
possessed a well-known collection. I was asked to a1 



att^^^ 



JTrititiffa of lie faff Profenor Blumenbaeh. 
and, as 1 happened to have the hoar nnoccnpied, I inscribed 
ray name for the class, and thus had the opportnnity of he- 
eoming acqoiunted with the singular but remarkable Biittner. 
His course was a mere conrergatorium, in which, for weeks 
together, natural history was not mentioned. He had, how- 
ever, selected the 12th edition of the Syst. Nat. as tejtt- 
book, but the ses»<»i vra£ taken np n'ith the discussion of- 
SHch innumerable foreign subjects which he introduced, that 
we did not nearly get through the Mammalia. As he conf 
menced with Man, a subject left untouched by Walch of Jens, 
and as he adduced illustrations from many voyages and travelst 
and representations of foreign nations, contained in his large 
library, 1 was incited to write my inaugural dissertation De 
Generit Huinani Varietale Natica ; and the subsequent prose- 
cution of this interesting topic gave rise to my anthropological 
collection, which in time became universally celebrated as 
unique of its kind. 

*' During tliis first winter the purchase of Biittner's collec- 
tion of natural history and coins for the university was nego- 
ciated by Heyne. As tlie objects of natural history were in a 
state of great disorder, an assistant became nccessar}' to transfer 
I and arrange them. Heyne therefore asked him, ' As yon lec- 

■ tore on natural history, are you not acquainted with some one 
^ of your young people who would answer the purpose ?' 'Yes,' 

V replied Biittner, and named me. ' I also know him,' was the 
B^bnswer of Heyne ; and so I gladly undertook gratuitously the 

V duties of assistant in the arrangement of a collection which I 
found to be a rich one. 

" Some time afterwards, when the whole bad been trans* 
ferred and placed for a time in what was formerly the medi- 

tcal class-room, the excellent minister and curator of the Uni- 
Tcrsity, Von Lenthe, came here, examined our institution, 
and, as thb collection was also to be inspected, and as the 
worthy Biittner did not seem inclined to shew it, I was hastil 
Bummoned, and succeeded so well, that, when going out, < 
minister took Heyne aside and said, ' We must retain t 
I' young man here.' After I passed my examinations in 

■ antiimn of 1775, I next winter gave my first lectures w 
H,teral history as private lecturer in the UnlverBity, 
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Prof. K. F. H. Marx's Memoir of the Life 
Bame session (February 1776) named extraordinary, 
November 1778, ordinary professor." 

The progress of Blumenbacb in his scientific and dvi! 
career, after this auspicious commencement, ia'so fully in the 
recollection of all, that I need not enter into the details of 
his being admitted a member of this Society in 1784, his being 
appointed Councillor of State in 1788, Perpetual Secretary of 
the Physical and Mathematical Class of this Society in 1812, 
Member of the Library Commission in 1815, Knight of the 
Guelphic Order in 1816, Superior Medical Councillor in the 
same year, and a Commander of the Guelphic Order in 1821. 
It appears to me much more suitable to sketch here the differ- 
ent directions in science which he followed or communicated, 
his career as a teacher, his external relations, and, likewise, 
the chief features of Iiis personal appearance and character. 

It may first of all be said with justice of Blumenbach, that 
it was he especially who in Germany first extended the in- 
fluence of natural history from the confined sphere of books 
and museums to the extensive and varied circle of life ; that 
he rendered the results of serious and solitary investigation 
comprehensible and enjoyable to every educated person de- 
sirous of information, and that he more particularly understood 
the method of interesting the higher orders of society in his 
subject. By means of the comprehensive view he took of the 
whole range of scientific investigation, he well knew how to- 
select what could awaken and excite the spirit of observation, 
and ho was enabled to bring obscure subjects under a clear 
point of view, as well as to render wliat was useful practically 
available. This disposition and tact for generalization, this 
desire for popularising and making clear, did not at all inter- 
fere with the solidity of his information. He investigated 
with the most indefatigable zeal the most diversified portions 
of his science, and arrived at conclusions which threw light on 
the darkest portions of his subject 

Thoroughly provided with classical knowledge, sharpening 
and enriching liis mental faeultioB by continued reading, 
and kept awake by intercourse with the noblest of his time, 
he was able not only continually to obt^n new views of 
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jects a proper form of expression and representation. As, 

moreover, he regarded each result of his own investigations 

I and those of others as a seed which might produce better and 

' znore enlarged conclusions, he exerted himself strenuously, by 

writing, conversation, and lecturing, to disseminate every one 

immediately, and to provide for it a productive soiL It thus 

followed that he was regarded as the pillar and representa- 

. live of natural history, that he collected around him innume* 

I rable young people, and, by words as well as works, exercised 

the most decided influence on the whole study of that subject 

for a long series of years. 

Blumenbach was already known to the Society of Scieni 
as a diligent student, for, at the meeting of the 15tb January:! 
1 1774, he communicated the, at that time, remarkable fact 
I his having (like Braun of Petersburg so early as 1759) sac 
P'ceeded in freezing mercury.* 

In the year 1784 he became a member of oar Society, and 
le soon read his paper on the eyes of the Albino and the move- 
f ment of the iris.t It was a fortunate circumstance that his 
first hterary labour related to the races of man, and tliat thus 
■physical anthropology became, to speak mineralogically, the 
primitive form of his future labours. Hardly any other dis- 
sertation has gone through so many editions, and obtained 
its author such general approbation as that entitled, De Ge'' 
neria Httmani Varietale NttCiva.X It was the origin of hia 
/ subsequent gradual publication of the Decaden% on the forms 
\ oi the skull of different races and nations, and was tbo foun- 
dation of his own collection, |1 To this unique accumulation of 

• Gutting, gei. Anzeigen, 1774. Part 13, p. 103-7. Blumenbach hiniMlf 
placed no value on tliis expetiraont i liQ even supposed tbat his friends ita- 
eumed too rashly tlio fact as ascertained. 

t Do Oculia Leueiethiopum el iridis motu. In Comment. Sec. B. Oi"» 
vol. vii. p. 29-G3. 

X Pnbliaiied first of nil in 1775. 

g The firat Decas colkctionii mm iraniorKm dtvermrran ffenti'im I'Hi 
peared in 1790 in the tenth votiimB of the Commentat. Soc. 8c. Thi 
the title, ffutwi Pentat eoUcirlioKit lua; craniarum divcrianna ffeni 
compleineatiimpriorviiidecadrinitxitiltiiaineonseeiu (orirfatis, OlA > 
appeared in tbe sixth volume of the Camtncntat. rocenUor. p, 1 
GiJtt. gel. Anz. 182(>. No. 121, p. 1201-6. 

II Compare his trcatieeon Authropolcgicul CollectionB in 
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it9 kind, as to every thing that characterizes the external fons 
and the structure of the head is man, hoth princes and Learned 
men contributed. Bluiuenbach termed it his " GolgotiU)" 
and it was a rare circiimstance to see the curious and inquir- 
ing of both sexes wondering and interested in a collection of 
skulls. 

It perhaps deserves to he recorded, that the subject of this 
first worl( of his youth was also that of his last scientific con- 
tribution, for, after the 3d August 1833, when, upon the extd- 
bition of a Hippocratic macrocephalus, he communicated his 
observations upon it,* he did not agton speak in public, ex- 
cept on the occasion of the elo^e of Sti'omeyer, and the few 
never-to-be-foi^tten words at the anniversary of the hun- 
dredth year of the Society. 

As Blumenbach anxiously endeavoured to indicate the dis- 
tinction between the animal and human structure, and witk 
this view adduced, as characteristic, the upright posture of 
man and the vertical line, so he was equally zealous in vindi- 
cating to human nature, as such, all the powers and rights of 
humanity, which, without rating too highly the influence of 
climate, soil, and hereditary descent, he regarded as the direct 
consequences of civilization and refinement. Man he con- 
sidered as " the most perfect domestic annual." In Btiunen- 
bach's inimitable representation of the wild Peter von Ha- 
ine/n,t he shews what man would be without the assistance of 
society, and how the matter stands as to innate ideas. How 
even the bony stmctm-e of the skull gradually approaches the 
animal form when unfavourable external localities and civil 
relations check the development of the higher powers, he exhi- 
bited in the Cretin skulls of his collection, which were purpose- 
ly placed near the skull of the orang-outang, and where, at 
no great distance, the attention of the spectator was attracted 
by the extremely beautiful form of a female Georgian, 

At a period when negroes and savages were regarded as 
half animals, and when the idea of the emancipation of slaves 



Uon of bia Bdtrdge nar Naturgaehichte. (ContriljuUonB to Natural Historj-, 

IBOe. Part L p. 66^e.) 
* Oott. gQL Anz. 1833. No. 177. p- 1761. ^^^^^b 

t CoDlribations toNatuiBlBiatQry,$M^u.^.l-14. ^^^^^^^H 
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Jiad not begun to excite interest, Blumcnbach raised 1 
voice in order to shew that their psychical qualities i 

I not inferior to those of Europeans, that between their t 
the greatest differences prevail, and that it is pnly oppc 
nity for development wliich is wanting for tlie display ofthetf ' 
;ber powers,* As Blumenbach relished a joke when no 

' one was injured by it, he wrote an essay entitled, " On the 
races of Men and Swine,"+ Man continued to be his chief 
subject, but not in a transcendental point of view (for that he 
left to moral philosophers and theologians), but as ho is in the 
external world ; and while he contributed essentially to our 
better acquaintance with, and appreciation of, this subject, ho 
was not easily excelled by any one in practical acquaintance 
with human nature. 

Natural history, in its proper sense, and not the description 
of nature, was the task be bad undertaken. With Bacon, 
Lord Verulam, ho regarded it as the prima materia pftiio' 
topkue. He understood well how to represent, by means of 
a few characteristic traits, what was peculiar in objects, and 
the same time how to bring out their individual inter- 
nalj properties and relations, so as to apprehend, as a whole, 
their economy and their position. Therefore it was that bo 
occupied himself more es[)ecially with animal organic nature. 
That he was, however, no stranger to the study of geology 
and mineralogy, is clearly shewn by De Luc's letters § to Blu- 
menbach, by what he wrote on Mutton's Theory of the I'larth, 
KoA. by his paper on the Impressions ou Bituminous Marl-slate 
Ibund at Riegelsdorf.|] 

• In the Oiittingcn Hagszine, 1781. No. vi. p. «8-4a6. " Veber tWs Pllkiij- 
ieilea und SUtcn der WtUUa." (On Uie CiqmbiHiiM and Hamusn rf " 
▼agee.) 

t In Lichtenbcrg u>d Tolgt'a Hag. ftr do* HcuM am tm 
vol. vi. Gotha, 1789. No. i, p. 1. 

X He Ubouied long on a kutor}' of lutnr&l hUtcir, bnl publiahad I 
«pon it. That be tbanghl of U» powiUIUy of a philoHph; of naW 
iOTj ia ovideiu, among other proofi, from a Ietl«T (« Holt la tb* Milt 
«f the Utter. Part i. 182», p. t». 

S In the Uagaiin/iir dot NmaU Mtt dtr PbyHk. VeL 9, M 
tOonqnie bIm GW. g«L Aac 17M. Fvt 1», p. XUt. 

I Is KaUcf I HiBfafc JmuuL VtKfinBtt, 11*1, fMvtb f 
p. 161-4. Blttmelibaeb «l>«»wl UiM r 
tot not of a rliild, and tli«r«fan: irne 
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Among the individuals who, by the investigation and expo- 
sition of the traces of ancient remains, have efficiently contri- 
buted to the history of the formation of our globe and its 
earliest inhabitants, Blumenbach's name must be included. 
He was the first who formed a collection of fossils to illustrate 
and to systematize the remains of the pre-Adamitic period.* 

In the year 1790 he wrote his " Beitrage zur Naturge- 
schichle der yoricelt " (Contributions to the Natural History of 
the Ancient World). t He devoted two discourses, delivered 
to the Society, to the consideration of the organic remans 
which bad become known to him from the districts around the 
city.| He also pointed out the connection of paUeontology 
and geology, illustrating the more exact determination of 
the relative age of different deposits in the crust of the earth 
by means of organic remains,§ and it was he who gave the 
first impulse to this subject. After a journey to Switzerland, 
he directed attention to those fossils of which the living ana- 
logues still exist in the same district, to such as have their oci- 

• The fossil genas OsyporuB, wliioh occurs in amber, and which Graven- 
hoist mentiona in his Manograpkia Culeopleromia Micropta-urttm, Giitung. 

1800, p. S35, is in the collection of Blunienbach. In regard to Blumeu- 
bach, ttio author says, " Vtinam Sltiinmbachiat mull<ntiv> qva> poisidet eleOn 
inehitantm. itutcUntim lUteripiUmem cl comparationem am inieetii hodiemii afiii- 
bui ederct. Jn^dnum viri ceteborrtaii et do hisloria nattiralijam din i^regU nu- 
rfli, perpenntn mae hypothetin de oTtn el /orniatioiie dedri aobis inde imptrlirt 

t In tha Magarin fur das Neuatc, &c. 

J Specimen Archamlogito Tolluria terrnrumquo inprimis H,innovern.narumi 

1801. In the Commentut. vol. xv, p. 132-luG. Spec, nlterum, 1813. In 
vol. jii. recent, p. 3-24. 

S " On the Succession of the Different CntasltophcB of the Globe," in the 
second edition of his Contributions to Natural History, lUOC. Purl L 
p. 113-123. Oneof the most competent judges in this department, Link,in his 
work " Die Uruxlt und dot Allerikum erldulfrt durch die Natvrhmde," which 
he dedicated to his master, says in the preface, that we have lo thank Bln- 
menbach and Curier for the elucidation of the entire diflerenco between the 
andent and the present world. Von Hoff, likewise, who is so well qualified 
to give an opinion, says in his Erinnenmg an BlwntnhacICi Vcrdicnate vm die 
Ocoherii, Gotha, 182C, p. 3, " Among nottralisls, Blunienbach was the first 
■who BBsignod to palceontology its true place among the foundations of geo- 
logy ; he regarded it as the moat useful auxiliarj of tlict science ; and he 
declared, as Hs belief, that important conclusions in cosmogony were to be 
anticipated from tiio study of oigunic remains, and more particularly oHi 
rarivas relative po^itians." 
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mnals in widely remote parts of the earth, and to those of 




which no living example occora in the present creation.* Far- J 
ther, he expressed his opinion on the supposed remains of fossil | 
human bones in Guadaloupe.t His thoughts dwelt upon such \ 
subjects as well as upon more general considerations, as, for ' 
example, on " gradation in nature,"J and " on final causes," 
but he always preferred topics upon which observation could 
be brought to bear, and which were susceptible of direct proof. 
He was not addicted to brilliant hypotheses, subtle combino* 1 
tions, or fanciful suppositions. 

If it can be said of any scientific work of modern times tliafc J 
its utility has been incalcidahle, such may well be assert- I 
ed of Blmnenbach's " Handbuch der Natubgeschichte'' || 
(Manual of Natural History). There are few civilized coun- 
tries or districts where it is unlcnown. This work, which in- 
dicated, with each new edition,** the progress of its author, 
contains in small space an astonishing mass of well-arranged J 
materials. But while it was his endeavour to make it as per-^ ; 
feet as possible, we must acknowledge the art displaye( 
>giving only what was_essential, in communicating, in one word I 
•OT observation, that which was really interesting, agreeable, a 
useful, and thus exciting to further study. Blumenbach knew 
Jiow to render this study serviceable, not only by rendering 
the whole subject accessible in a simple, tangible, and clear 
manner, but also by calling in the aid of allied topics, and tl 
acquiring new points of view and a wider range, 

His " Contributions to Natural History,"tt ^^nd his ten part 
of "Representations of Natural Historical Objects,"** haw 
rendered profitable service to the establishment and extenaioi 
of science by their interesting expositions, by their judiciouji 

" In Lichtcnberg and Voigl'B Ma^./Ur dai Neaain, &c. I78S. Vol. T 
p. 13-2*. 

t Ine am. ffd. An:. 19U. No. 177, p. 1753. 
■ ■ J In the second edition of hia Coutributione, IBOG. Pnlli. \>. 100-112, 

§ IHd. p. 123. ' 

|{ It first appeared in 177D. 

*• The editions ivhich issued from the publishpr nlono wuro I 
last in the josr 1830, without including tlio reprints and llio t 
*iato almost all ths Iangu;igca of civilizui! nutionn. 
• tt The first part appeared in 1700, the second in 1811. 

j; 1796-lBlO. 
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ieleotion, and by their accuracy. He was pecnliarly zealots 
hi drawing from ancient monuments* and poetst explana- 
tiona uf doubtful questions, and the elucidation of (liffer«t 
problems in natural history. The migration of aninaals, asd 
their partial occurrence in prodigious quantity, and ortr ft 
^^oat extent, appeared to him a subject by no means cleared 
up. He did not hesitate to publish his contribution to the 
future solution of this important question^ 

Blnroenbach has been occasionally somewhat blamed for 
following, with but slight exceptions, the artificial Limuean 
arrangement ; but this adherence arose neither from raotiTes 
of convenience nor from want of knowledge, but fi^m the 
OOBviction that the period for a natimJ system had not arrived. 
It is evident that he felt the want of such a system, from his 
having, in 1775, sketched the attempt to form a natural ar- 
rangement of the mammalia,§ which was not confined to 
individual or a few characters, but included the whole Aabitug 
of the animals. 

His papers on the sexual inclinations of animals, and on the 
natural history of serpents,|| display not only talent but criti- 
cal observation. There is much interesting matter in his ac- 
count of a kangaroolT which he kept alive in his house for 
some time, and in his observations oa the pipa** and oa tape- 
WOTms.tt 

Blumenbach was deeply impressed with the truth, that we 
aro only properly qualified to judge rightly of the phenomena 
of the present, when we have rendered as clear iis possible their 
course from the earliest period. He regarded archaeology 

* Specimca liiBtoria; nuturolig, antiquoi attis apetibus illuBtratffi eaque vi- 
ciseim Uiustenntis, 1803, la Comment, vol. 3^-L p. 1G9-198. 

t Sp. liist. nat. ex auctoribus clasBicis pirasectim poGtie iUustratce eosqne 
Ticifisim illustrantiH, 1816. In Comment, recent, vol. iii, p. 62-78. Com- 
pare G»tt. gclekrlo Annotgen, 1B16. No. 305, p. 2033-2040. 

t De Dnimuitiuia coloniis sive sponto migratia, sire casu aut studio ab 
hominibos aliotum trnnslatis. In Commeat. recent, vol. v. p. lOl-lOB. 
GiitL geL An. 1830. No. 57, p. 561-E6G. 

S atitt. gel. Anz. 177&- No. 147, p. 1257-1259. 

II Magaz. fUr Am Neueste hub dur Pb;aik, vol. T. No, 1, 1788, p. 1-1 

^ IWd. 1732. Vol. vii. No. 4, p. 13-24. 

** Gott. gel. Anzeigen, 17B4. No. 156, p. laSS-loas, 

ttn»d.l77i. No. 151,p.l313-13ie. 
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and luBbvy not ooL; as the foundation of true knowledge, but , 
also iis tlie sources of the purest pleasorei. Several jenrs aft^ 
he wrote oo the teeth of the ancient Eg)-ptians and of mum- 
raies,* an opportunity was affordod bira during his stay ia 
London, on the IStlt February 1791, of opening ux miim- 
ntieSit and a communication addressed to Banks on tlie re.,« 
suits obtained added to his celebrity. Ulumenbach took>l 
part in the opinion^ given by this Society of Seiences oaJ 
Sk'kler's new method of decyphering the Uerculoueon manti's J 
scripts. 

He expressed his belief that the syenito of Piiny§ is our ] 
granite. He possessed a collection of antique stones for<l 
the elucidation of the history of ancient art, and on thiBnl 
account be was often considted on the decision of dilierent 
questions, as, for example, the alleged steatite antiques.|| He 
had collected beautiful engravings and paintings iUustrativQ 
of natural history and the varieties of the human race, and hs j 
placed particular value on the representations of animals in the J 
older works and woodcuts ; because the exact point which the 
art of observation had attained could, by means of tlieso, be well 
investigated. He also was anxious to becoino ac(iuaiui.i.d with 
the tirst anatomical woodcuts, and published the results of his 
inquiries,** as previously they had remained almost entirely J 
neglected. After a careful comparison of the older works at.i 
' Has kind which had become known to him, his decbion^t f 



I * Giitting. Mngaz. 17Q0. Year 1, p. 109-139. 

t Philosophical TrmtsitctLonB, 1794. In the tliiid edition of his Diss, 
Generish. Variet. Nat. 1795, Iio givos Mb Epistoln, ad vir poidll. Jos. Bonks. 
This subject is fully considered in his Contributions to Natur*' '17, 

I part ii p. 45-U4. 
" t Gott. gel. Anz. 1314. No. 300, p. 1B93. 

S Ibid. 1819, p. 120B. Blumenbach treated of the mc 
ination of the stones employed by the luicientt, in tin 
ViCftion of his Natural History published in 17t'0. 
II Gott. gol. Anx. 1811. P. 20d0. 
iOott-Magaa. 1781. No. 4, p. 136-156. 
*,Bahlinger's N. Magazin fuir Aerzte, 1760. Ti 
tt De Tetorum HrtiBcum imatomiciB pentiffi Iw 

im incharoctero gentililio expriiaasdoai 
If was not printed ; but for an acconst of itM 1 
|;1823. No. 125, p. 1241. 
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was, that the praise bestowed on the anatomioal knowledge of 
the old artists should be limited, but that their aoenracy in 
delineating eharacteristio representations ooold not be too 
much acknowledged. 

In literary history Blumenbach emulated his pattern and 
example, Albrecht Von Haller, with whom he had become 
acquainted while a student at Grdttingen, by having, at the 
request of Heyne, sent him to Bern a work* vpfaich he had ob- 
tained at an auction, and which Haller had mentioned in one 
of his writings that he had not seen. j* Aflberwards he com- 
municated to him on several occanons supplements and ad- 
ditions to the volumes of the Practical Medical Library.} Of 
all the bibliographical works of that distinguished man, Bb- 
menbach prized most highly the Bibliotheea Anatomica.§ He 

* 

wrote a pre&ce || to Haller's Tagebuch of medical literature^ 
in which he praises the author's critical powers. || 

Although the literary portion of medicine is so frequently 
neglected, yet I doubt not that most medical men are ao* 
quainted with BlumenbacVs introduction to the Literary His- 
tory of Medicine.H In that work the whole range of me- 
dicine is delineated to the end of the previous century in suit- 
able general views, and the task is performed with singular 
judgment, precision, and brevity. At the jubilee on occasion 
of the fiftieth anniversary of our university, he brought to- 
gether the merits of the Gottingen medical professors** in a 
synopsis which doubtless served not less as an acknowledg- 

^^ Obscrvationum Anatomicorum CoUegii privati Amstelodamensis. Pars 
altera. Amstel. 17C3. 

t Haller's answer is dated 28th March 1775. 

+ Baldinger's N. Magazin. fiir Aertzto, 1780. Vol. ii. p. 33. 

§ l^robably no one ever read the works of the eminent Gottingen professor 
so carefully as Blumenbach. He found much in the collection of letters 
from and to Haller ; and, besides many important notices for the history of 
medicine, he obtained that on piercing the drum of the ear for deafness. 
(Gott. gel. Anz. 1806. No. 147, p. 1459.) 

II Baldinger's N. Mag. 1780. Vol. ii. p. 33-39. 

% Introductio in Historiam Medicinae Literariam, 1780. 

** Synopsis systematica scriptorum, quibus indo ab inauguratione Aca- 
dcmioD Georgia; Augustse usque ad solemnia istius inaugurationis scmissDcu- 
laria disciplinam suam augere et omare studuerunt professores Medici Qoet- 
tin^onses; 1788. 
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mcnt to these men tlma as an iBcitement to subsequent 
teachers to emulation. 

He often did homage to the memory of distingnishod indi- 
viduals, and chiefly in his " Medical Lihrary,"* a journal 
which can hardly be excelled ; hut also as secretary of our 
society, where the mournful duty was ably performed by him 
of delivering addresses on occasion of the deaths of Richtat 
(1812), Crell (1816), Osiander (1822), Bouterwek (i828)i 
Mayer (1831), Mende (1832), and Stroraeyer (1835). 

His tribute to the memory of Regimental- Surgeon Johai 
Ernst Wreden+ is so far of importance for the history of me- 
dicine, because that long-forgotten practitioner was the first 
who introduced inoculation on the ContJnent, and he did so in 
Hanover. His account of the Meibomic collection of medical 
manuscripts^ in the Gottingen library ought not to escape the 
attention of those interested in the literary history of mcdi' 
einc. 

What has been already stated would have been amply 
'ficient to place the services and talents of Blumenbach 
proper light ; but we have still left unnoticed hia chief merits, 
and it will become evident from what I shall mention, that in 
Gas single individual were united many qualifications of such. 
a nature, that any one of them would have been enough b^j 
■ecnre celebrity for its possessor. 

Physiology and comparative anatomy are the two subjects in 
which Blumenhach's name is most pre-eminently conspicuous, 
What he has done for these departments by his writings and 
lectures, will assuredly so much the less easily he forgotten by 
his native country, since it was through him chiefly that foreign 
countries first acquired a taste for these studies, and vf 
gratitude not merely to him, hut generally to Germ; 
The obscure doctrines of generation, nourishmen' 
duction, received from him light and critical e: 
though since the period when he first began i 
of intellect to examine the then existing 

» Vol. i~iiL 1783-17D5. 

t Annulea der Brannschw. LUneK Obtulu 
f. 389-396. 

dLitrary." Vol. 
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prosecute investigatioDS for himself, now sixty years ago, more 

comprehensive results than he attained have teen acqniml, 
yet it can with truth be afhrmed that his condusions, tlioiigb 
DO doubt extended and occasionally corrected, hare been in 
no degree overturned. 

On the 9th May 1778, observations on green hydne, &m 
in tlie act of reproduction, tirst led him to the peroq>tiaB 
and subsequent extousive investigation of the incessantly BjctiM 
power of nature. In the year 1780 appeared his treatise "Ok 
the P'ormiug Impulse {Bildun^stwb), and its Influeaoe oh 
Generation and Reproduction,"* and, tie year after, the mo- 
nographt " On the Forming Impulse and the Process of Gene- 
ration." At that time he also wrote a paper " On an unusu- 
ally simple kind of Propagation," J which was that of the con- 
ferva occurring in wells, whose mode of propagation lie had 
discovered on the 18th February 1781. 

He sent a short answer to the question proposed by the 
Petersburg Academy, " On the power of Nutrition," || on the 
25th May, the day after Le finished it ; and obtained half the 
prize. He wrote remarks on Troja's investigations regarijing 
the production of new bones. § Respecting the " Regenerat- 
ing of an eye in the Water Salamander," he communicated 
to a meeting of this society ,11 the fact of four-fifths of the eye- 
ball having been cut out, and a new eye having been formed. 

With great acuteness, and with rare knowledge, he pointed 
out the anomalous** and diseased deviations of the forming 
impulse (Bildungstrieb), and shewed how artificial means,+t or 



• Giitting. M.-^az. 17E0. P. 247-2CC, 

t 1781. Aiidlb«nratheConmient.vol. viii. p. <l-68: Dc Nisu Fonaativo 
et OenernlioDiB Negotio, 1763. 

; Gdltiag. J-Iagaz. 1781. No. i. p. BO-SB. 

II Be Nutrilionc ullrn voaa. Tlie prize wae odjadgcd on tlip Jth DoPam- 
bcr 1768. Tlio number of essays transmitUd was twenty-four. Nova Acta, 
Ac. 8c. Petropolit v. 6. 1750. Histoiio. Comparn two treatises by K. F. 
Wolf, St Petersbuif , 1709 (the second is by C. F. Bom). 

§ KJchter's Chit. Bibliotbck. Vol. vi. No. 1, 1782, p. 107. 

■[ GutLgol. Anz. I7B.'.. Part 47, p. 4C5, 

**De anomaliB et vitiosia qniboiidam nieus formativi aberration is, 1813. 
OommeDtRt. Toccnt. vol. ii. p. 3-20. 

tt Magazin frir das Noneste nns der Hiysik, IjGft, Vol. vi, part I, p 
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accidental mutilations, act on animal bodies, so as, in time) 
to produce lieredilary effects. Thut his doctrine of forming 
impulses was adopted, and, though with altered modes of ex- 
pression and representation, employed as the basis of wider 
development, as by Kant in his Criticism on the Judgment, by 
Fichte in his Ethics, by Schelling in the " jrellseelfi," and by 
Goethe in his Morphology, afForded him peculiar satisfaction, 
as it proved at the same time both its soundness and produc- 
tivenesG. 

Hia Handbook* of Physiology is distinguished by the ele- 
gance of its language, and, like all his works, by the well s«* 
lected information, as well as the number and value of hie own 
observations. 

The question as towbetlier the blood should be regarded as 
a peculiar vital power occupied himf greatly ; as did also the 
cause of the black colour in the Negro. J He confirmed by 
his own observations the chief experiments of Galvani.|| He 
endeavoured to ascertain the truth respecting tlie eyes of the 
white Negro,§ and the movement of the iris, by comparing 

IiltDd considering the facts previously collected, and by his own 
t>bservation. On the 23d August 1782, he had examined two 
Alhuioes at Chamouni. 
In 1784 he discovered,!! while dissecting the eye of a seal, 
^e remarkable structure by which that animal is enabled, at 
will, to lengthen or shorten the axis of the eyeball, so as to 
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' * Institntioncfi Physiol ogico?, 17D7- Of the many editions and transla- 
* tions, BlnmenbAch placed most value on that by Elliotson, puhlislicd by 
Bentley of London in 1811, because this was the first bnok printed entirely 
by a machine. Compare Giitt. gel. Abz. 1818, No. 173, p. 1713. A 4th 
edition of Ellietson's tnmslation waa published in 1828. 

t Dc vi rittili aangninis, 1787. Comment, vol. ix. p. 1-13. Aftcnvords 
, his PTogranim ; De vi vitali ssnguini dencganda, vita autem propria solidis 
I qnibusdam corporis bomani partibus ndsercnda curie iteratra, whicb was oc- 
L coaioned by tiie publication of John Huntet'a verk on tbc Blood after tbe 
death of that aurgeon, and appeared in the year 1795, 
X Dc generis h. varict, nat. p. 122, &c- 3d edition. 
II Offtt gol. Adz. 1793. No. 32, p. 320. 
§ Be Dculb Icuccethiapujn et iridis motu, lint. Comment, vol. vti. 

IP.29-C3. Compare Gfitt. gel. Ane. 1704, No. 175. Mod. BibUolbek, vol. JJ. 
f. 537-M7. 
% Conuneatat. voLvit I7S4,p,4fc UtadtMHik of Cooipualivd Anatamff 
3d edition, p. 401. 



: K. F. H. Marx's ^fe7noir o/lhe Li/e'i 
have the power of seeing distinctly in two media of such dif- 
ferent degrees of density as air and water. He was the first to 
point out accurately the nature and the character of the frontal 
sinuses,* as well as their relations to diseases. The crossing of 
the nerves of sight he regarded as an ascertained fact.t He 
did not feel justified tn adopting the belief in a muscular coat in 
the gall-bladder4 With regard to the protrusion of the eyes 
in the case of individuals beheaded,|| he pointed out that the 
phenomenon was not entirely caused by congestion, as it is 
in that of persons who have been hanged. While making a 
communication " On a Male Goat which afforded Mi!Ii,"§ be 
spoke of the occurrence of milk in the breasts of men, and 
endeavoured to find an explanation of the phonomenon. 

His " History^ and Description of the Bones of the Hnman 
Body," in which this of itself uninviting subject is treated in 
the most interesting and novel manner, will also possess a per- 
manent value. His Handbook'* of Comparative Anatomy was 
not only the first of its kind in Germany, but in the scientific 
world. Before his time no book on the entire science had ap- 
peared ; he first introduced it into the circle of subjects of in- 
struction. 

One of his first productions treated of the Alcyonelfe,++ 
found in water near Giittingen. He also furnished a compara- 
tive view of warm and cold blooded !mimals,tt and afterwards 
a comparative view of warm-blooded viviparous and oviparous 
animals. || !| We must not pass over in silence his observations 

* Proluaio oDtit. do sinilius fronlolibua, 1778. His Proffran 
pointed ordinary professor. Soe Gott gel. Anz. 1779, p. 913-31C 
t GStt gel. Adz. 1793. No. 3*, p. 331. 

I Ibid. 1B06. No. 135, p. 1332. 

II Abhimdl. der Phys. Med, Societiit zu Erlangcn, 1610. Part 1, 
S EanniiTeriECheB Magozin, 17B7. No. 8, p. 7S3-7G2. 
% Firat of alt in 1786, oud llicn in 180G. 
** First published in 1805, 
tt Oiitting. Magoz. 1780, p. 117-127. 
ii Specimen pliysiologix comp.irabc inter onimontia colidi et Jri^ 

guinia, 1786. Comment. Yol.viii. p. 60-100. 

nil Spec phjeiologiiE comp. inter imiinantia calidi sanguinis vivipam e( 
Dvipara, 1788. Commeut. vol. ix. p. 108-129. Compare Giitt, gel. Anii 
1789, No. 8, p. 73-77. In this treatise begivcs hia viewa on tho occarraiM 
of the yellow bodies in the unimprcgnated ovum ; on tlio formation 4 
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on the Btructurc of tlie omitliorynclius, • on the bills of ducks 
and the ToucaD.t and on the sack in the neck of the rein- 
deer, J 

In so far as Blumenbach con^dered physiology as the foun- 
dation of the science of medicine, it is easy to see in what 
point of view his contributions to practical medicine are to be 
regarded ; he omitted no opportunity of proving his interest 
in this particular direction. He published his ideas on the 
frequency of hernia || in the Alps ; on home sickness ; 5 on 
melancholy^ and suicide in Switzerland ; on the expulsion 
of a Scolopendra eleetrica from the nose ;"' and on a case of 
water in the head of seventeen years' standing. t+ He contri- 
buted also to materia medica, by his experiments with gases 
on living animals ;JJ his communication of a new species of 
dragon's-blood from Botany Bay ;ll|| and his description of the 
true' Winter's -bark, 

Blumenbach's scientific reputation stood so high, that every 
hint from him was regarded and followed, such as his remarks 
on the best methods of collecting extracts, notes, &c,;§ 5 and his 
works, such as his handbooks, enjoyed such celebrity, that au- 
thors and booksellersliH considered a preface from him as the 
best recommendation for their works. In this manner were 

double Iioart; and, on the period al wbicU the ribs axs prodnced In Iha 

* Do Otnithoryncbi paradoii fabrica observationea qutEdnm anatomiae- 
In tbeMifmoires de la Soc, Med. d'Emulation, vol. iv, Paris, 1799, p. 320-323. 
And Gott. gel. Anz. 1800, p. GOO-Cia. 

t In his " SpEcimen Pliysiologia; ComparatE inter Anlmantia Calidi Son- 
guinis vivipara et ovipara," 1JS9. 

J Gott. gel. Anz, 1783. Ko. vii, p. C8. 

Q In his " Medical Library," vol. i. p. 72S. 

S Ibid. p. 732 ; and compato Scliloaer's Correspondenoo. Part iii., 1778, 
p. 231. 

t Med. Bibliothek, vol. ii. p. 1C3-173. 

** Compare J. L. Wolge Diss, do morbis Binuuro Ironlaliain. Got" ^ 
»7BC, iv. a 4. p. 10. 

tt Med. Bibiiolh. vol. iii. p, ClG-639. 

It Ibid. vol. i. p. 173. 

]| [| Contributions to Materia Medica in Med. Bibl. vi 

SS Ibid. vol. iii. p. 547. 

'ii He added a preface to Gmellii's History of Aninuil otf 
Poisons. Erfurtb, 1G05. 
L VOL. SXX. NO. LX.^APBIL 1841. 
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introduced by him C'ht'selden'a Anatomy,* Neergard's Compa- 
rative anatomy and physiology of tbe digestive organs,+ and 
Gilbert Blane'a| Elements of medical logic. 

I must now allude to one kind of knowledge in which Blu- 
menbacb bad hardly bis equnl, that is, bis acquaintance with 
Toyagea and travels. He had read all the works of that de- 
scription in the Gottingen library, made extracts from them, 
and prepared a triple list, namely, a geographical, a chronolfr 
gical, and an alphabetical. He was indebted to this occupa- 
tion, as he often was in the habit of saying, for no small por- 
tion of bis information ; be was thus furnished with an ever 
productive mine for bis natural historical and ethnographical 
labours. 

He himself had made comparatively few long journeys ; || for 
he had only been through a part of Switzerland§ and Holland, 
to England, or rather to London.li which he termed the'siith 
quarter of the globe, and to Paris, whither he went, at the 
Weetpbalian period, on a diplomatic mission, to bespeak the 
favourable consideration of Napoleon for tlie universify, on 
which occasion De la Cepede was his intercessor and conduc- 
tor. During his journeys he kept journals, in which he in- 
serted briefly whatever was worth knowing. Of these very 
varied notices but little is as yet known." 

He executed a translation of the medical observations +t in 
the second part of Ives's Travels ; he wrote a preface to tbe 

« German edilion, by A. F. '^Volf. Gutlingen, 1709. 

t Berlin, IDOO. In lUe pr<!face, DlumeDbach speaks of tho infla^ico of 
comparative anatoniy on the pliilosopiiical study of naiurol liistoty genenlly, 
and more particularly oa the pLjBioJogy of the linman body, and oa the ve- 
terinary art. 

i GOtlJDgen, 1810, 

II When herociuircAa jaunt for hjs hcnllli, ho wae glad to visit tbeDow- 
nger PrinceBS Christina von Waldeck at Arolacn, whore ha wnB nlways moat 
gwdouBly received i or Jie made a trip to Pyrmonti or to Gotha, Reliburg, 
Weimar, and Dresden. 

§ In J783. H In the years 1791-1793. 

•* Bemarka on some lours in Waldeck, collected in SchlCKer's Corres- 
pondmcD, part iii., ITJS, p. S29-S37. Also, some natural historical remarks 
made during a Journey to SwiLzcriaad, in the Jliigazin fUt das Neaesto, &o. 
vol, iv. No. 3, 1787, p. I ; and voL v. No. 1, 1788, p. 13, 

tt The other port of tliie voyage tq India wus tiaoalatedl^y DohnubJA- i 
Bic, 1775. 
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ret part of the collection' of remarkable Toyages and travels ; 
i uid he trimished a preface and remarks for Volkmann's tran^ 

httion of Bruce's Travels, 
t It is indeed not too much to assert that the desire awaken- 
' ed in many distinguished men to undertake extensive natu- 
ral history voyages and travels, and tlio results tlius obtained 
for science, were caused in a great measure by Ulumenbach. 
Homemann,t Alexander Von Humboldt, I.angsdorf, Seetzen, 
Bontgen, Sibthorp, Prince Maximilian of Neuwied, were and 
are his grateful scholars. 

To Blumenbach's unknown, or at least not sufficiently ap- 
preciated, literary services, belong his extremely numerous 
critiques, published not only in the " liibliothek" edited by him- 
self, but more especially in the Giittingen " Gelehrte An- 
zeigen," and wliich passed under review »'orks in all his vari- 
ous branches of knowledge for a long series of years. His 
first critique was on a. treatise by Xenocrates, and appeared in 
the 2d vol. of Waleh's Philological Library- 
He had himself at first experienced how unreasonably and 
thoughtlessly reviews are frequently executed ; J with him it 
was a fixed principle invariably to separate the person from 
the thing, to render the judgment as objective as possible, 
and never to abuse the office of scientific judge, by rendering 
it the vehicle for the display of personal feelings. His reviews 
are distinguished for their concise brevity, for seizing hold of 
the essential points in discussion, for interspersed jocularity, 
and for instructive original observations and views. 

A manuscript observation by Blumenbach, which I found 
in a note-book which be lent me on one occasion, is worthy 
of attention, because, to a certain extent, it explains the fa- 



* Leipsic, 1790, in fi volumes. 

t Hajnonuuin &r»t exprusfiud to bis teadier his desire to travel in Uu ^ 
toriorof A&ica on the 'id July 1794. Blumenbach BfterwordH pabliebedl 
account of this enterprising young man, and of the successful e: 
his plan in Zoch's Allgem. Geogr. Ephemeridcn.j vol. i., Weiicar 
p. IIG-ISD, p. 368-371, snd vol. iii. p. 193. 

X AflhiBHuod-book of Natural History was us ignorantlj as inco 
ly roviewed, he -wrote an article in llio GHittingcn Magaa 
curiosity, but one which nnfoiltmatel; is no rarity." 17S0, p, ^ 
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tulity he bad in preparing articles like those of which I hi 
spoken. He save, " I was obliged when at school to nw 
out a sketch of the sermons we hoard in church. This prat 
lice afterwards proved of great benefit to me in reading, ex- 
tracUng, and reviewing,|and in the performance of many pnblic 
duties, because it gave me the power of selecting, retaining, 
and expressing concisely the essential points under consider- 
ation." 

As Blumenbach was involved in few literary feuds, it did 
not easily happen that his critiques drew doivn upon him 
hatred or anger ; but sometimes ho could not avoid calling things 
by their proper names, and exhibiting false celebrity in iti 
real nakedness.* 

CTo be concluded in our next Number.J 



Observations on Solnr Ilatliation, made at Fort Franklin in ih 
years 1825, 1S2G, aiid 1827. By John Richardson, M.D., 
F.ll.S., and Inspector of Naval Hospitals. Communicated 
by the Author, 

While residing at Fort Franklin, in North America, in the 
year 1825-26, 1 made a series of observations on the beating 
power of the sun's rays with a black-bulb thermometer, and 
some of the results were published in the " Appendix to the 
Narrative of Sir John Franklin's Second Journey." It has 
been observed by an eminent philosopher, in reference to ob- 
servations of this kind, that, as measures of solar radiation, 
they have generally been made on an erroneous principle, 
" the true indication of the force of the solar rays not being 
the statical effect upon the thermometer, but their momen- 
tary intensity, measured by the velocity with which they com- I 
municatc heat to an absorbent body."t The actinometer has 

* Bia critique of Eitmpf a New Alethod of curing Iho moEt abslinate Dieeases 
of the Bowela (MoJ. Bibl. vol. ii. No. i.) gave offence to tliQ author, but yel 
afterworda obtained from hiai for Elnmcnbath public thanks (In the second 
edition of that book, Leipsic, 1780, p. SCU). 

+ Sir John Hersehe), quoted in tho Report bj Profoaaor Forbes on Me- 
te<nology ; Trans, of the British Assoaation, vol. i 





made nt Fort Franklin in 1825, 1^26, Atirf 1827- 
ince been contrived by Sir John Herschel for this purpose ; 
' bat in the report of the Committee of Meteorology appointeii 
by the Royal Society, it is saiJ, " As the actinometer can only 
be observed at intervals in perfectly clear weather, additional 
information with regard to solar radiation, of much interest, 
though not of so precise a nature, may be obtained, by the 
daily register of the maximum temperature of a register ther- 
mometer, with a blackened bulb, exposed to the full action of 
the sun's rays. It may be placed about an inch above the 
bare soil, and screened from currents of air. The maximum 
temperature indicated by such a thennoraeter, -even in cloudy 
weather, will generally be considerably above that of the air, 
and the maxima and mean daily maxima of its indicationa 
will, after a long series of observations, afford data of the 
utmost value to the history of climates," As this recommen- 
dation will undoubtedly be extensively acted upon by the eii^ 
pedition which has sailed to the antarctic regions, and at the 
observatories established in connection with it, we may expect 
to have in a few years a largo body of facts recorded con- 
cerning solar radiation in various latitudes ; and it will obvi- 
ously facilitate the deduction of general laws therefrom to have 
the means of comparing observations moAa in the southern 
hemisphere with similar ones made in the arctic regions- With 
this view, I have revised the original records of the Fort 
Franklm observations, for the purpose of tabulating them 
more fully than has been done in the appendix above men- 
tioned, so that, in conjunction with the tables there given, tba 
^most important of the results may be readily exhibited. 
When I first thought of commencing the observations in 
qncstion, I had no personal experience to guide me in the beit 
. mode of conducting them, nor had I read of any example 
I could follow, further thaii the general recommendi 
travellers to obsert'e the effect of the ma on a tbez 
with the bulb blackened or wrapped round with 1 
My earliest trials were, therefore, of the natore of ^ 
and for two or three itiontlis were made only at 
f the sun shone brightly. In Febrnary IftM 
K serve every Iiour that the eun wa« olmvc^ the ho* 
^tinaed to do so till the cod of April, when 1 ftm 
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up the hourly columns of each month, that the curves of tem- 
perature were very irregular, the irregularities being evidentlj 
caused by the black-bulb thermometer not being properly 
sheltered from tlie wind." I have included these months in 
the following tables, but they must be considered as very im- 
perfect. In the winter there were many calm days, but as 
the spring advanced the air was seldom still wheD the sun 
shone; and in May, therefore, I completely sheltered the black- 
ened thermometer by enclosing; it in a large thin glass bottle. 
In this month the mean excess of the temperature indicated 
by the blackened thermometer over one in the shade rises ia 
the morning at each successive hour of observation, attains it6 
maximum at noon, and descends again in the afternoon, as 
shewn in the accompanying pLite (Plate V.) And this I regret to 
say is the only month for which I possess hourly observations to 
be depended upon. 1 left the Fort in June, and though Mt 
Dease kindly continued the observations every third hour in 
July and August, yet as he had no watch whereby to measure 
Uie time, the results for these months must be somewhat un- 
certain- It is satis&ctory, however, to find that both the mean 
excess and the maximum excess in these two months are 
greater the nearer the hours are to noon. From September 
1826 to the end of April following (1827), the observations 
were continued at 6, 10, 11, a.m., and 1, 2, 4, p.m., and afber 
the middle of February at noon also by Sii- George Back and 
Lieutenant Kendall ; and though I have not their original re- 
gisters to refer to, I have extracted from Franklin's appendix 
as many of the results as the tables there given would fiu-- 

For these observations, a pair of thermometers cort^spond- 
ing most nearly with each other in their scales was chosen. 
Up to the end of April 1826, spirit-thermometers were used ; 
in May, July, August, and September, mercurial ones were 
employed ; and from November till the end of April 1827, the 
spirit ones were resumed. They were all constructed by New- 
man, and had spherical bulbs half an inch in diameter. The 
thermometer exposed to the sun was prepared by coating its 

* 8ce Fionklia's Appendix abovo quoted, wliere the dsfs on whiijbillw 
wind affected Ihc Uack-bulb thDimomctor utc matked b; aa aBtonsk. ^^^h 
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bulb with 0. thia film of BJIk paper, and then blackening it 
tboroughly with china-ink nnd indigo. The silk paper waa 
used to overcome effectually the pohsh of the glass and pre- 
vent the reflection of any of the sun's rays. From the com- 
mencement of the observations till the end of April 1829. the 
blackened -bulb thermometer was hung on the eoutb side of 
a rough deal shed used as an observatory; while the correepond- 
ing thermometer with a clean bulb was secured on the north, 
and consequently shady side. The black-bulb thermometer 
was therefore sheltered from the winds that came from the 
northern points of the compass only. In May 1826, and all 
the following months, both the clean and black-bulb thermo- 
meters were secured on the top of a slender detached post 
rising three feet above the sandy soil. A square, thin, clear 
glass bottle, four inches wide, placed on the top of the post, 
enclosed the radiation thermometer, and protected it from the 
wind. Its mouth was left open. The other thermometer was 
secured on the same post, at the same height, and its bulb, 
with the lower part of its scale, were enclosed in two concen- 
tric brass cylinders, which permitted a free circidation of air, 
but effectually intercepted the sun's rays. This was ascer- 
tained by almost an hourly comparison with two other ther- 
mometers, one in&ido the observatory, which was regularly 
registered in connection with the magnetieal observations, and 
anotlier hung in the open air on the north side of the obser- 
vatory. The latter always felt the influence of the sun in 
May and the summer months, both in the morning and even- 
ing (owing to the high latitude), and being also unsheltered 
from radiation of the sandy soil and of the deal oimervatony, 
was scarcely ever lower than the thermometci' KidoMd t 
brass cyhnders even at noon. The black-bulb themtAlj 
in the bottle was very sensitive, and has been notlcMl ti 
10" in the short space of time occupied by A I'loiid p 
the face of the sun in a moderate breeift. I" 
often shewed a lower temperature tlun >!)• 
ters with clean bulbs, the diiference i& Mmt 
ing to 4". During May 1826, a spirit bllto 
unsheltered by glass was hung aglunik 
shifted frvffl aide to ftide with tbe i 
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gister of its indications is printed in Franklins appendix, and 
when contrajited with tlie register of the one in the bottle, 
shews the necessity of protecting the radiation tfaermometer 
by glass if the observations ore to be continued in windy 
weatlier. 

From Tables IV. V. and VI., the daily curve of the mean 
effect of the sun in May, July, and August, may be construct- 
ed, and the plate on which the curves are exhibited contains 
also the daily curve of temperature for the twenty-eight da^ 
of May on which the observations were made (30^ being sub- 
tracted from the temperature at each hour). Table VII. is 
added to shew the effect of the suu in raising the temperature 
of the atmosphere between sunrise and one or two in the 
afternoon, the maximum temperature at the two latter hours 
being recorded. 

As the observations are tolerably complete only for one 
month (May 1826), deductions from them as to the intensity 
or to the total effect of the sun's rays in the different seasons 
of the year would carry but little weight, I have, however, 
in Franklin's appendix, broached an opinion, that in the hi^ 
northern latitudes of America, the average intensity of the 
heat of the sun is greater in the spring months than near the 
summer solstice, the greater clearness of the atmosphere 
compensating for the smaller altitude of the sun. This opi- 
nion is supported by the subjoined tables. In Table I., for 
instance, the means of the maxima indications of the radia- 
tion thermometer for February 1827 are nearly equal to those 
for May 1826, though the times of observation were so much 
more numerous in the latter month, and consequently there was 
more chance of ascertaining the true maximum on each day; 
they are also considerably above those for the first sixteen daj^ 
of May 1827, when the observations were more frequent than 
in February. In March and April 1827, the means exceed 
those of February and May ; and if they do not do so also in 
April 1826, it is to be attributed to the effect of the frequent 
winds in that month on the unsheltered radiation thermome- 
ter. The column containing the raontlily maxima of the 
black-bulb thermometer also leads strongly to the same con- 
diDBioa ; and here the want of shelter is not so opetstne, qt 




WKHfc at Fort Franklin in 1825, 1826, and 1827. 
man; of the clenrest daj-s were calm, particularly in the win- 
ter and early spring months. In this column the 
crease in amount from December to March or April, and dO' 
crease gradually in the succeeding months. The irregularity 
for July 1826 may be accounted for by only twenty-ono days 
being included ; and the smallness of the number of observa- 
tions in the autumn of 1825 may also be considered as the 
reason of the small mean for October. Table VII., and what 
is nearly the same thing, the much greater sharpness and 
titude of the mean curves of temperature for March and April, 
as shewn in Plate I., f. .5, Geograph. Journal, vol. ix., may 
also be adduced in corroboration of my remark, 

I shall not repeat here the attempt I have made elsewhere 
to explain the cause of the clearness of the atmosphere in the 
spring of those climates, but shall merely remind the reader, 
that at Fort Franklin the snow does not disappear till the be- 
ginning of May, consequently the soil cannot before that 
month accumulate heat from day to day ; and that ivhen the 
snow is at the melting point, a powerful sun one day will 
have little effect in raising the mean heat of the following 
day. 

■ When the solar rays are projected at low altitudes into the 
lower dense or cloudy stratum of the air, considerable irregu- 
larities and sudden changes of temperature must result, pro- 
dacing partial currents, and mingling of masses of air in dif- 
ferent conditions, all increasing the scattering action of the 
strata on the solar light.* But if, from the natural effect of 
the climate, the air in the high northern regions of America 
be peculiarly free from clouds, and clear in the spring, there 
does not appear to me to be any great difficulty in explain!] 
I why the more oblique rays in spring should have a sup« 
I effect on the black-bulb thermometer, than the more i 
f ones passing through a comparatively cloudy atmosph 
the summer solstice. I havo no doubt but that fol 
riments will shew that the sun, at eyiial alliludes, 
intensely (in spring at least) near tlie poles, than nei 
tor, although the increase of the temperature of 
sphere may be greater in the latter locality thn 
radiation. 

■ * Vide Aalronomy, by Sir J. F. W. IlerscUel, &cv, 
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0/Mean dail^ Maximum mmm /or mhA month of the BadiatiM 
Thtrmomcter ovn- the Temperature in the Shade,- and of tha 
MoMmum tjett^s for each month. 
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111 


ax 


lii 


1 




Hdnths. 


!■ 


1 


111 


i 


ill 


Skmabks. 
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FI 


III 




18SS. 
















Oct. 


8 


6S 


a.oo 


+ I9.G3 


23.5 


+ 25.0 




Not. 


19 


ffJ 


12.31 


+ 2.31 


35.0 




Black-bulb Oitmome- 
];wind>b;ObHTFfr 


Dec 


33 


77 


11. -Jl 


— 15.G7 


2B.0 


+ 14.5 


1826. 
Jon. 


« 


40 


16.12 


—24.61 


48.0 


— 3B.S 


Feb. 


2B 


11)6 


25..'iB 


— B.98 


57.9 


— 1S.0 


torj. 


Mnrch, 


31 


297 


34.22 


— 5.50 


65.0 


— 8.4 




April, 


30 


20!) 


24.99 


+ 20.28 


51.0 


+ 34.8 




ies6. 
















Miuy, 




sac 


35,(12 


+ 44.05 


49.0 


+ 50.2 




July, 


23 


111 


20.02 


+ 57.46 


3B.5 


+ C1.5 




AOgllBl, 


31 


155 


2G.12 


+ 5G.B2 


41.5 


+ 55.5 




S«pl 


21 


144 


25.14 


+ 45,70 




+ 31.0 




Nov. 


30 


120 


10.74 


+ 3.57 


33.6 


+ 6.6 


BlMk.lmlb tbermB- 


Doc 
isay. 

Jxn. 


31 


70 


7.05 


— 8.B9 


S1.0 


+ 2.0 


im-lerfncloaodlnm 
IWn^Msbottl* 


31 


126 


15.20 


—23,66 


38.3 


+ 22.2 




Feb. 


SB 


160 


34.58 


—19.65 


53.2 


—17.2 




Mnrch, 


11 


217 


45.16 


+ 1.01 


6B.0 


+ 17.0 




April, 


30 


210 


53.10 


+ 16.15 


70.0 


— 2.5 





Noli. — In October, November, December 1026, ami JanuirylB2G, the obser- 
Tationa were recorded only when the sun slione out favourably; in tlio fol- 
lowing monlbs, up to May inclusive, almost regulorly at the stntod hours. 
In July and August 1836, they were made at intervolH of three hours j and 
from September 1826 to May 1827, six, and latterly eeren, daUy obserra- 
tioQB vera made ttimughout each month. 

The maximum exceea of the radiation thermoinetei' in. the first eixteen 
days of May 1327 wae 50°,2, and the mean of the maxima for the same time 
was 3$'.85. 
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TABLE 11. 


O/thcMojimum 


f^cCfi of the Black-hulb Thn-momcta- over one 




iti Uui S/tade at l/w teotrxd luiura of OlmtTvation. 




HoDB& 




Thar.ftwlten'il \if Oliiu 
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vm. 1 
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lUf- 
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... 
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40.1 


44.'s 
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4S.0 
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His 


lii.j 
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34!8 
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50,0 


43.5 


43.0 








u ... 




31,0 


1».0 


41.0 
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38.5 
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3S.0 
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TABLB OP TEMPI 
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+ 2U.0 
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—9.2 


-34.0 


-3B.5 


-19.8-8.8 


- 4.S 


+ 39.0 






11 ... 
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—8,5 


—39.8 


—41.0 


-16.0-11.6 


+ 34.9 


+ 40.0 
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— S.8 


—8.5 


+ U.6 
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— 1.8 


+ 60.3 
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TABLE IIL 

CftheMmMy Mean exceu cf the unthdtered BlaA4nftb Tkemuh 
meUr ever (me in ike Shades aH ihe eeveral komn ofObeervaliUm, 





UMw 




1.1 




Bovn> 


















Ootobe^ 


Nofvnbtr* 


Durmbw. 


Jaaaaqr. 


WDnHI^. 


MMi. 


▲VcIL 


8a.m. 


... 


... 


... 


... 


AM 


18.04 


11.87 


9 ... 


... 


... 


. • . 


... 


IM 


99.46 


18.41 


10 ... 


7M 


5.09 


937 


18.80 


1&87 


98.00 


18J8 


11 ... 


i.ftO 


10.38 


7.03 


99.87 


17.18 


UMS 


17.88 


Xoon* 


7.88 


10.33 


11.96 


15.18 


17J1 


98JV 


17.79 


Ip.x. 


1M 


8.09 


7.99 


18.80 


1448 


99iHI 


17.78 


a ... 


&90 


7.07 


4.18 


98.18 


19^ 


nAt 


18.84 


s ... 


... 


... 


... 


... 


7^ 


18.19 


13.78 


4 ... 


... 


... 


••• 


..• 


4.87 


UJ>7 


ia87 


5 ... 


... 
1 


••. 


... 


•■• 


••• 


10.71. 


7.77 


TABU 


( OF TBB . 


MSAkTmii 


[PXRATUB] 


inrnnii 


IHABii AT 


TBB HOV 


IBS or 


- 




OBflBBTi 


ltzom of 1 


*siosDzm 


ITABXA. 


• • • « 




Hours. 


October. 


November. 


December. 


January. 




Varnh. 


April. 


8 A.M. 


• • • 


• •• 


• • • 


• • • 


... 


— n.u 


+ 16.18 


9 ... 


• • • 


• • • 


• • • 


• • • 


— ia70 


— 6.95 


+ 17.72 


10 ... 


+ 24.20 


— 3.28 


— 16.12 


— 29.30 


— 11.14 


— 3.38 


+ 19.50 


11 ... 


+ 17.50 


+ 1.78 


— 17.34 


— 33.89 


— 9.20 


— 1.95 


+ 21.07 


Noon. 


+ 18.92 


+ 2.91 


— 14.42 


— 25.36 


— 8.33 


— 0.03 


+ 21.61 


1 P.M. 


+ 21.88 


+ 1.60 


— 13.72 


— 26.60 


— 7.72 


+ 0.84 


+ 22.22 


2 ... 


+ 20.38 


+ 2.32 


— 16.45 


— 29.60 


— 8.24 


+ 1.71 


+ 21.44 


3 ... 


• • • 


• • • 


• • • 


• • • 


— 9.36 


+ 1.47 


+ 22.84 


4 ... 


• • • 


• • • 


• ■• 


... 


• • • 


— 0.24 


+ 22.36 


6 ... 


• • • 


• • • 


• • • 


... 


• •• 


— 2.94 


+ 19.64 



The observations were recorded only at favourable times in the months 
previous to February. Thus, in 

October at 10 h. there were but 6 obs. ; at 11 h., 4 obs. ; at noon, 6 obs. ; 
at 1 h., 4 obs. ; and at 2 h., 8 obs. 

November, at 10 h., 8 obs. ; 11 h.| 12 obs. ; noon, 16 obs. ; 1 h., 9 obs. ; 2 
h., 11 obs. 

December, at 10 h., 4 obs. ; 11 h., 18 obs. ; noon, 22 obs. ; 1 h., 20 obs. ; 2 
h., 13 obs. 

January, at 10 h., 7 obs. ; 11 h., 8 obs. ; noon, 16 obs. ; 1 h., 7 obs. ; 2 
h., 6 obs. 

• February, only 2 obs. at 8 A.M., but (feily at the other hours, except 4, 
when the observations were necessarily confined to the last 14 days, the sun 
not being above the horizon before. 

March, daily at each hour, except at 11 h., when 29 obs. ; 4 h. when 30 ; 
and 6 h., 18 obs. 

April, at 8 h., 28 obs. ; 9 h., 29 obs. ; 10 h., 29 obs. ; 11 h., 29 obs. ; 2 h.^ 
20 obs. I 4 h.| 28 ; 5 h., 21 ; at the other hours daily. 
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TABLE IV. 




Cfthe Mean hourly ex^e^s »hnvn hy a Black-bulb Mercurial Ther- 


momeUr iheltervl by Glass over a clean Then 
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E«..«ofEl«:k 


bulb tnlhi^ Sun. 






Hours. 


""= ^"^'■■ 
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8 A U 
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38.8 
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30.70 
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10 ... 


40.61 
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11 ... 


42.14 


30.10 
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43.27 


30.74 


49.8 






1 P.M. 


43.51 


30.10 


49.6 








43.30 


26.27 


43.7 






3 '.'.'. 


43.42 


23.70 


40.6 








43.04 


21.14 


38.4 






6 ... 


4a.7ft 


1S.69 


32.0 






C ... 


41.39 


16.BC 


40.0 


^ 


An ol 
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' Tields a msan cxceaa of the binck-bulb of G.S9°, an 


d a roaiiraum of 22.6° ; 
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oath, a mean for the 14 


idnyaof eia°, andanuviiniuiii of 22', Tiic moim temperature for Iha whole 


38 dajB at 4 a.x. wob + 32,35°, and at 5 h., + 33.61° 
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u..s..a.. 
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1 


8 A.M. 


+ 60.45 


18.93 


35.6 






69.74 
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38.G 






2 P.M. 
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24.40 


34.6 
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10.76 


30.0 






6 '.'.'. 
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3.i;2 


23.0 
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A^i^ttst 1826. 
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8 AJI. 


61.78 


18,17 




■ 




11 ... 


08.83 


33.00 
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60.88 


SLce 








B2.63 
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6 '.'.'. 


48.80 


3.69 
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TABLE Vir. 

Exhibiting the Monthlt/ Mean difference of Temperature in the Shade 

at Sun>-ist; from the Mean Maximum at 1 or 2 PJd. 











Ucan T«nn. of 


Monlhi^ 








1025. 










September, 


+ 43.14 


+ 44.82 


2.6B0 


+ 42.92 


October. 


+ lB.33 


+ 23.75 


6.430 










3.0C4 






_14.45 




2.4US 




1626. 










January, 


—24.66 


—81.48 


3.378 




Ppbruatj, 


-14.79 


— 7.78 


7.072 


—12.70 




— L^ia 


+ 1.71 


17-128 


— 8.27 




+ 7.47 


+ 23.21 


13.735 


—15.20 


Mar, 


+ 28.27 


+ 41.73 


13.462 


+ 3G.33 



Nvti. — Tlie moan temperature in the third column is for tin 
that at 1 r.M. ; but ivlitu llie temperature at 2 was greater, that ia given, 






Iicmarkt on the Preceding Paper. By Professor Forbes. 

Dr Richarilson has, I think, fairly deduced from his obser- 
Tations, confessedly imperfect as they are, that his photo- 
metric apparatus was more aJFected by sunlight in March and 
April than during the summer months. Whether this be due 
to the greater intensity of the solar rays in spring, as he sup- 
poses, may perhaps be considered as not so fully proved. The 
principle of measuringthe intensity of solar radiation by ablack- 
ened thermometer, is due to Lambert, and was ingeniously 
and elegantly applied by Leslie. Such instruments, carefully 
nheltered by glass (as in Dr Richardson's later experiments), 
are certainly capable of yielding valuable results, although 
we have not yet learned to interpret them aright. Their in- 
dications are, however, very different from the sensible effects 
of the Buu's action on the animal frame for instance, and from 
the more direct measure of it which is obtained by means of 
Herschel's Actinometer.* Any measures sufficiently often re- 

* It is a curious fact, wliich has only come lately to my knowledge, that 
in Sir J. Leslie's earliest paper, road to tbe Eoyal Society in 1793, but flret 
publisbt-d Iwonty-siic ycarii later in Tliomson's Annuls of PLiloaopliy, voL 
sir., lie has laid down with perfect clearness the principle of tbe actinome- 
ter, whicb he has described os the only true measure, and which yet he 
wholly overlooked in the final construction of his Photometer, which mea- 
auies the statical moKimum of temperatiu^ which a blackened bull U v^ 

pablo of flsauniiiig, inBt«tkd of the momentary incremeat of heat v 

receives, ttjh worda axe : " Tiia im\.\n,V t^ioii^c im. 



mait at Fort PramkltH in 1825, 1826. and 1827. ^1 
>e»ted, under circumstances nearly tho same, have & certain I 

' degree of coDiparability with one another ; and Dr Richard- I 
sod's carve of diurnal radiation is so regular as to confirm the ¥ 
comparable character of his method. The results obtained in J 
different months, (Table I.) are less satisfactory ; but by pro- ' 
jecting both the mean and extreme numbers, I find a coinci- 
dence which seems to indicate a maximum effect about the 

* month of April, and not in June, as we might expect from ob- ^^H 
Bervations in other climates. Dr Richardson declares that ^^H 
experience has convinced him that the sky is clearer in spring ^^H 
than in summer in the arctic regions, and has assigned reasons ^^J 
for thia diiference. (Franklin's Second Journey, Appendix, 
p. ex.) But without disputing the fact, we must be allowed ii 

to doubt (as contrary to general experience) whothor the in- ^^H 
creased power of the sun's rays, owing to the shorter tract of ^^^| 
nir traversed, is not far more effective (a few degrees of e1e-^^^| 
vation at low altitudes making a difference of thickness to be>^^H 
traversed quite enormous, varying nearly as tlio secant of^^| 
the zenith distance) than any diminution due to slight va- ^^H 

I|>ours raised by the solar heat. We must not, however, rest i 
in mere conjecture. Dr Kichardson has pointedly alluded in 
the preceding paper (p. 245;, and in Franklin's Appepdix \\ 
i(p.cx.,) to the presence of SHOW on the ground* as accompanying ,^^H| 
tiio peculiar atmospheric condition which be considers so fB->^^^| 
Tourable to the solar action. I am disposed to attribute the ^^^ 
effect soleli/ to the mechanical action of tlie snow in reflecting ■ 

the solar light to the instrument. Dr Bicbardson has alluded 
to a fact well knotvn to those who have used Leslie's photo- 
meter, tliat the presence of clouds, when dense, white, and 
luminous, affects most strongly its indications, and that the 
scattered light even of a blue sky equals sometimes tlie direct 
L effect of the sun itself. This paradoxical result shews the 
I necessity that there is for cautious deduction from an instriij 
' mcnt so cm-iously sensitive, and as yet so imperfectly studiei^ 
but OS these facts cannot be doubted, there can be no diffict ] 
in believing, that tho reflection from a boundless field of 

L every case tbe only ccrtiLin ftnd accurate moasure of Ihe comi 
B iBat." (Thomson's AbihIb, 1813, xiv. p. 7-) 
■ ' 11, fti^ti ^|],Q totce of the siin'a raje) " was macli stronger 
H nicmtlia, whbn Thb ottoOND was coverbd with hhow, tt 
I mer montliB, when the altitode of the Sun vu greata." 




r G. HaiUBtDn en the Progreu of Ae 

zUng snow must be most energetic indeed, and that tha ^ 
Appearance of the snow in May causes an apparent din^ui' 
tion of solar intensity, because the rays which before weren- 
fleeted arc now chiefly absorbed by the vegetable and ear^ 
Borface of the ground,* 

I regret very much that a 6t opportunity has not oflTere^ 
itself since Dr Richardson's paper came into my hands of 
verifying my conjecture by direct observation ; but snow and 
bright sunshine are elements more rarely combined in the 
latitude of Edinburgh than that of Fort Fraidslin. 

Observations with the actinometer would fairly eliminate 
the disturbing influence of the snow and all others, and there- 
fore can alone be perfectly relied on in deciding this question. 

1C(A Febnuzr^ 1841- JaMES D. FoBBaS. 

Observations on the Progress of the Seasons as q/^eciinff AiU- 
mals and Vegetables at Martin's Fails, Albany Biver, Hitd- 
Kott's Bai/. By George Bahnston, Esq. Communicated liy 
Dr Richardson, F, R. S., Inspector of Hospitjils, Haslar. 
The following Paper was drawn up in consequence of a 
printed communication from Dr Richardson, banded to me 
las6 September. Martin's Falls is a station on Albany river, 
thirty miles below Gloucester, which is marked in the maps. 
Having no sextant, I am unable to give the exact latitude.^ 
Our geological position is upon the confines of the great basin 
of James' Bay, an immense extension of the older calcareous 
strata. Between the falls and the coast the bed of the river 
is composed of limestones and clays, both containing extinct 
genera of shells ; while above, towards the interior, little is to 
be seen but gneiss and greenstone schist, with a mixture here 
and there of less fissile granitic rocks. The fossils which I 
have been able to procure in this neiglibourhood are prinei- 
pally spirifers, producta, terebratula, and impressions of trilo- 
bites. Although in winter we have the cold of Russia, in the 
months of July and August we enjoy the climate of Gfermany 
and the north of France. 

» Sineo thia oxplanalioa occurred to me, I find that M. Arago had ad- 
verted to tliB glare of the snow aa a rontoa of tho Qppniently groator Inten- 
sity of solar radiation in high latitades, in hia oilicism oa Ur Dw 
JUcicoroIogical Essays. 
t About Lat. 51' 30' N. *, 'LoTig. W 11' "^ . 



ffl» affeethtg jfmmals an,/ Vegelahlei at MarttM'g Fallt. 

I Beccmbei,! Our dead t We nre frequently visited by the Whilo Owl ot 

I January, > wintet | Hnrfang from llie Bay, but tlit Hnwk-owlisour 
February, I niontlia. I most coiumoa bird of prey. Dcsidca oui tbrea 
indigenous spec i PS ofgrous* {Tetrao uwbellas, Canadcjuit, auil Phiuianel- 
lui),we have llie Willow Orousc, or Whito Bird as it ia called, { T. laliceti, 
Tcnim. T. albm, Aucl.) from the northward. 

llarch. Martens pair and soon afterwards rabbits {Lepu* Amerlcanut), 
15. In the middle of ttie month the snow often melts in tbo lielgStj 
' of the duy, and by the 20th a Enow-bird may be seen if the 

I son be enrly. 

20. Tops of the higher grasses appear. A few brown feathers a] 
penr on the nccka of eame Willow-hinU ( Tetrao allmt). thof, 
now leave us. 
April. TherQ is a slight crust on tho snow, from the thaw of the duy and 
the frost of the night. When the weather is mild and the sun 
shines, a few insects appear. 

8. Two species of Perla and one of Neinoura come up through the 
crevice.! of the ice and tho porous snow, and all proceed in di- 
rect course for the nearest bank. 

10. The cold renders them too weak to fly, though most of them bavs > 
got rid of their nymph spoil before emerging from the 

li. Bnow-birda have become plentiful, and are now joined by anothei 
Bunting with black head (Euiberiza Lapponicu ?) and tho Yel- 
low-breasted Lark {Alaudn nipcatrig). 

20. The Fleah-fly still scarce. The small Owl (Scop») calls in the watm 
nights. The common Woodpecker (Picuspifcaiu*) drums on 
the hollow trees. 

22. The Qrey Goose of Canada and Stock Ducks eoractimcs appear, 
but are frequently forced to return to the southward by s 
northerly blast and wont of water. 

25. A few spots of gcound bare. 

28. The American Robin (a species of Thrush, with red breast) and the 
Cattle Bbckbird {Xanlhoauf, witli yellow eye) are now arriving, 
and pick up tho benumbed grubs and caterpillars. Qosliawks 

Uay. Ground getting barer ; snow melting rapidly. 
6. Wild-gecsc and Ducks passing to the northwaidi 

10. Every fine day brings an accession to the smnll bt 
cicapiE, MotaeillEo, &c. Food for these is stT 
approach the houses in quest of the Diptcne ' 
manure and rich earth around the place. B- 
us. Ermines and Kabbita become altogctt 
■ b now shingly and dangerous. Btroag 
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open efOTwlme. Wavici^ m ihi&y m erikd (Bmom Qmm), 
and Bamaclef pMUog in lugt floeks fo the bij. * No wiiiftff 
Maj. now ttopt them. 

Jlf. The Northern DlTer or lugo Loon and hhiok Dnob («%v«p>liici^ 
f«rjpfeiflS8te)aieftinicafo^lmtanioinetim«f aeo^ Thfikidi 
of Poplar, Afpen, and of Ta^;foiu WUknn, swdL On ihe htter 
may be foond a fbw of the eaiUett Tenthredinei. The tendec 
bad if the noifeiy of their lamo. Two ipoeiea of Butterfy 
(ranetM and Ar$jfnmU) epoft over the iee and anow, whea 
these are not gone. 

16. The hii]g;er riven break up. Fish ascend the email streana. Hie 
Jack fish and Perch { Lu ekpe ^ oa) spawn. The flnoken or 
Carp soon follow. Tront tako the bait gnedBj, Hie diff- 
Bwallow is seen* Swamps and stspiant poda rnn tlmwed* A 
frog may be heard attempting to eroak: A Mnsqnito (OalHr) 
fbh to bite. 

20. Shells {lAnnuH) hegvn to moto in the pooh along tiie river. 
Snails {Umas, H«H», BuHmm, &e.) remove fton iinder stones 
and ftdlen Umber. The end of the month discienca some spe- 
cies of Moths (iVocftiail«et> 

25. Our only Goatsucker (the white patbhed wbg) and the Gioaad 
Woodpecker {Pku9 aurahui), the last of onr apriig bMa^ ani?e. 
Beavers^ Otters, and Musks^ have thdr young. In late aeasons^ 
the lakes to the northward break up. 

28. The Poplar and Aspen leaves expand. The Rein-Deer, or Grey 
Deer of Hudson's Bay, has young. 

June. Sturgeon begin to frequent the Falls and Rapids, and to spawn. 
5. Insects on warm days are busy, the Tenthredenitse on the bushes, 
the Spbingides, Andreneteo, and Pangonise, on the ground, all 
attended by a great variety of parasite ichneumons. The first 
flowers blow, and those of the Willow are surrounded by Syl- 
phides and Flower Flies {Anthomoya.) 

10. A night of frost will still sometimes intervene, and in the woods 
the ground is still solidly frozen at a foot from (he surface. Ve- 
getation nevertheless still goes forward. Gnats become a tor- 
ment, the swamps and puddles swarm with their larvae. Small 
Tadpoles abound in the pools. 

12. The country is now covered with verdure. Bbds are nestling, 
Geese and Ducks hatching. Indians generally occupied with 
the Sturgeon fishery. 

15. The latest shrubs have leaves, and the majority of Moths and But- 
terflies are disclosing themselves. The large species of Ephe- 
mera, Perlee, and PJiryganeee issue from the water. 

20. Trout take tho fly-hook. White fiish rise to the sur&ce* Cattle 
seek the houses to get rid of their tormentors the Tabani» In 
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dtjr gcasons tbc creeks become low, HUliougli tlie lurge rive 
tain tlicir strcagtli. 

Tulj. Our wnnneat monlb. The river usually gets low. Sturgeon Hsb.' 
:ontinuc3. Cattle arc I ciin, feeding' onlj-at tiiglit, tormented J 
by fliea duriug tlie day. 

10. Many genera of Coleoptera appenr,aomo of tliem peculiar (if I mnyj 
Bay so) to wanner cltmes. VVe liavQ Ciciedelie, Ncoiopborlj 
many Buprestcs, and a species allied to Lucanus. 

20. Of tliose whose larvte live on wood, the Berropalpus, a very fine 
DorenceruSj Ceranibyx, Caliidium, Lamia, and numerous species 
of Lepturetre. Nouroptera are abundant on the banks of the 
river — Libellulo!, Agrion, &c., and on the leaves, HemecoliluSj 
I'anorpes, Sialis ; — in the oilier orders there arc also many gene- 
ra to keep up the cliaraetcr of the month. It ends with bring- 
ing us strawberries, wiiich have been hitherto scarce, and in 
sending off the Sturgeon, wldch return to the depths. 

Ang. The Raspberry begins to ripen. Young Ducks are well feathered, I 
We have sultry weather far a few days, and then thunder storms J 
with chilly nights. 

10. Pigeons are niiracrous. Young Geese can fiy. Gnats decrease, 
but Sandflies {Similiatn) supply their place. 

IS. The Raspberry and red and bliick Currants ripen. Gtasshoppcrs < 
ore full grown. Trout move about, ascending the livcr. Stur- 
geon are very scarce. Grass becomes brown in dry situations. 

20. The noisy Yellow Leg (Tufmiuf) appears, and if we liave much 
rain we are visited by a species of Snipe. The Qoldeo and 
Ring Plovers are not uoeommon. 

Sept. The air generally is cooler, the winds stronger, and frosty nights | 
may he expected. 

10. Trout spawn. Insectivorous birds of many hinds leave us. The 
Migratory Pigeon, so frequently seen during August, disappears. 
Ilawta and the large Yellow HomcdOwl (S'fnj Virgtniarta) uk 
common. Frosts frequent at night. 

Ifi. Tops of potatoes always blackened. Caterpillars nearly all cased. 
Trout refuse the fly-hook, but still take the hail. They 
poor fish. Orey Geese begin to pass to the southwar 
abound in the grassy bkes. Leaves turning rapid' 

20. Pleasant weather in the oiiddlo of the day, but 
The Fall Moth {Fhalana aulamnolit) is now to 
flies bile only in the height of the warmer di 
quito is utterly defunct. Diving Dueks coca 
gone. 

Oct. Pools and swamps crusted with ice. White Gsl 
fi. Suckers and Trout desert the small sticainR. f 



and falls. Rutting si 
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ghow, which, however, gvncrallj melu, ihc eattU beings wumet 
Oct. on tbc surface than the atmosphere. 

10. A single blogt of northcrl}' wind wilt suffice to bare the ttees, strip 
the shrubs, and scad all water-fonl to (he soutti. The last of 
tlicsc ere the wenk or liDgering flocks of Snow-Gee«e or Wal- 
nai-duck, wliicL may frequently be observed passing. They sel- 
dom alight except wlien met by adverse wiiid& 
20, The small lakes and rivers sometimes fast, that is, frozen. Tuili- 
bee {Cwegonui) spawns. Animals get well furred. Tlie Wil- 
■ low Grouse acrivea from the north. There is UBUallj a liltle 
snow on the ground, and the American Hare, as also the Et. 
mine, arc changing colour. 
Nov. The ground covered with snow, which in mild wctktiier is ofiea 
blackened by a species of Todura, like a grain of gunpowder. 
10. I have also frequently observed crawling about at this lime and 
later, a speclca of Tipula. It is wingless, and I have named it 
Cliionea hiema.'U. Can it be this insect which gives rise to B» 
idea of Spider rains ? 
20. Large rlvc^, as well as the lakes, are often solidly frozen, stcoBg 
n^ids filliag up, and setting fasL Rabbits and Emiiacs ore aar 
tirely white, the swamps are passable, and winter may be deaoud 
to have set fairly in. 

Geo. BardstmU 
Martin'g Falls, iOth June 1640. 



On the Evaporative Power of different kinds o/Coa!.* By An- 
drew Fife, M,D,, F.R.S.E., Pi-esidcot of the Society of 
Arts for Scotland. Communicated by that Society. 

The experiments, the results of which I am now to bring 
before the Society, were undertaken with the view of ascer- 
taining the comparative evaporative power of different kinds of 
coal. Of course, in this investigation, my attention has been 
directed solely to the power of the fuels in raising steam, with 
the view of testing their compai-ative value for steam-engines. 

This subject has lately engaged much of the attention both 
of scientific men and of practical engineers, and much va- 
luable information has been eommunicated regarding it, 



* Bead before the Society of Arts for Scotland 8thFcbruaryl811, andot 
dered to be ptinted in its l^imiactioiiB. 
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Mach, however, yet remains to be done ; and now, when owing 
to the rapid increase of steam-machinery the demand for fuel 
is 80 greatly increased, it becomes the duty of all who can add 
to the sum of our information, to make public the result of 
any experiments they have made on this important subject 

Very different opinions have been, and are still, entertained 
regarding the source of heat during eombustion, and of the 
power of different inflammables for evolving heat. The re- 
cent experiments of Despretz on thia subject are porliapa the 
most important, as tending to the deduction of a law by 
which, if correct, we shall be enabled to calculate with accu- 
racy the amount of heat evolved by different combustibleB. 
From his numerous experiments, Despretz has drawn tlie con- 
clusion, that the heat disengaged during combustion is in pro- 
portion to the quantity of oxygen with which the combustible 
unites. Thus applying this rule to hydrogen, carbon, alcohol, 
and ether, and taking the quantity of water raised from 32° to 
212° as the means of measuring the comparative amount of 
heat disengaged, he found by experiment that tlie quantity of 
water brought to the boiling point by the union of 

I lb. of ojtygen %¥illi hjdtogen, was . 2i)iib, 

Do. with carbon, woa . . 20 

Do. with ether, waa . . 28^ 

Do. with alcohol, was . . 21! 

results so lery nearly agreeing with each other, that, keeping 
in view the unavoidable sources of error in all experiments of l 
this kind, wc may consider the quantity the same in all. 
average of the above trials is 2SJ. Hence, when oa^ 
oxygen enters into union with any inflammaU 
evolved, which, according to Despretz, ia saflS " 
28| lb. of water from the freezing to the boiling" 
be stated in round numbers as 29 lb. \Ve bar*:.q 
method of procuring a standard for the amount^-fl 
d diu-ing combustion. Thus 1 of carbiv 

\ of oxygen, ami 2.66 x 29 = 77.14, so that, 

f calculation, lib. of carbon ought to raisi' 

[ ftxim 32° to 212". This is rather below wl, 

[ retz. He has fixed it at 78.15. 

Different statement! have been givei 
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loric received by water during its conversion into steam, in 
other words, of tlie liitont beat of steam. If we suppose, os 
has been stated by Lardner and others, that it requires 5} 
times as long to evaporate water that it does to raise it frwn 
the freezing to the boiling point, then tho latent heat will 
amount to 990. Jiut others have made it lower than this. Ac- 
cording to Desprctz it is only 955.8. Assuming tJiis as co> 
rect, then in steam the total number of degrees of tempera- 
tm-e beyond 32 is (180 -^ 955.8) 1135.8— say 1136. Hence 
if lib. of carbon will raise 78.15 lb., as stated by Despretz, 
from 32 to 212, it will evaporate 12.31b. from 32 — andthisb 
the quantity fixed on by him. 

It is well known that the different substances used as fuel 
consist, in their original state, chiefly of carbon and of hydro- 
gen, in addition to which there is generally a minute quantity 
of oxygen and of nitrogen, and there is always a portion of 
earthy and metallic matter, constituting the ashes. The only 
one of these which, in addition to the carbon, will evolve heat 
durbg the combustion, is the hydrogen. Now 1 of hydrogen 
combines with 8 of oxygen, or exactly three times as mucli as 
carbon requires, lib. of hydrogen will therefore evaporate 
37 lb. of water from 32. 

It is evident from this, that if we know the composition of 
the fuel, we can calculate the evaporative power by knowing 
the quantity of oxygen necessary for converting the carbon 
and hydrogen into carbonic acid and water. Of course, the 
greater the proportion of hydrogen, the greater ought the eva- 
porative power to be. If the fuel contain nitrogen, a part of 
the hydrogen must be deducted from the whole quantity, be- 
cause the nitrogen will unite with it to form ammonia ; and, 
again, if oxygen exist in the fuel, the hydrogen which is re- 
quiate to convert that oxygen into water must also be de- 
ducted, and, accordingly, in addition to the carbon, it is only 
the hydrogen over and above what is required for uniting with 
the nitrogen and oxygen, that are to evolve heat by the com- 
bustion. 

The most recent account of the analysis of various kinds 
of coal, is that published by Mr Richardson in the Trans, of 
the Nat. History Society of Nencastle, and also in the Load. 
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and Ed. Phil. Mag. for August 1838. From his csperimcnts 
he has given the composition of the coal, and the quantity of 
-oxygen necessary for the combustion. The following table 
Bhen-9 the results, dividing the coals into four classes, as men- 
tioned by Dt Thomeon. 
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S44.0 


1 s.)a 


107.78 
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87.952 
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!.'(W.7 


l^-'Bil 


119.03 


- 


Durham, 


8a274 


6.i;i 


9.0315 


;!.619 


260.3 


114.08 





From this table it appears that there is not much diffor- 
-enee in the heat evolved by the perfect combustion of tho va- 
' rieties of coal mentioned ; assuniing that the heat is in tho 
ratio of the oxygen consumed, thus leaving out the ennnel 
coal, which is not used for st cam -engines, and also tho Wy- 
1am, which is not now in the market, the extremes aro 
122.56, and 112.12 ; that is, as 100 to 109.3. Or, taking tho 
average of the two samples of Scotch coal and that of tlio 
■English, it is as 100 and 109.6. These numbers may there- 
fore be considered as representing, the former the Scotch, and 
the latter the English, caking coal." 

The analysis of organic matter, such as that used for tnt\ 
requires a great deal of nicety in the manipulation ; it hsa 
therefore been proposed to ailopt a simpler method for arriving 
at the quantity of oxygen necessary for tho combustion, thati 
by ascertaining the proportions of the ingredients. A very 
ingenious method of doing so has been recommended by 
■ thier, founded on tlie decompoeition of metailic oxid4W 
"flammable matter. It is well known that when tbcf 
Arc heated with carbon, carbonic acid ia expelle 

* Iligticr remlta thou Ilmt givim obovs liave bo«a obUini 
J wUh those Hated to b« cunsidcrMi u bj^IjIiix topnXj it 
UioDgb, I tvlievc, Ihfjr will In ftiaoA w rtHy atm\j tl 
live power of (>(«lcL and £ii(;1iali oj«L 
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metal ia reduced, and the same also occnrs when hydrogen 
passed over the oxide previoiislf heated. Now when coal is 
exposed to heat along with an oxide, both the carbon and 
hydrogen nnitc with the oxygen, and metal is set free. If 
therefore wc previously knew the composition of the oxide, 
and after heating it with the combustible, we can ascertain the 
weight of the metal produced, we of course know the quan- 
tity of oxygen which that metal has yielded to the coiubos- 
tible. Uy far the best oxide for tliat purpose is litharge, be- 
cause it parts with its oxygen easily, whilo both the metal 
set free and the excess of oxide used are melted, and during 
the subsequent cooling and congelation the heavy metal falls to 
the bottom of the vessel, and when solid can be easily re- 
moved from llie oxide and weighed. For the necessary pre- 
cautions in conducting this process, the reader is referred to 
Berthier's Traite des essais par la voie s6che. 

As caiboQ requires 2.66 of oxygen for complete combustion, 
it will set free 34.66 of metallic lead from litharge. Now 1 of 
carbon will boil off 12.3 of water ; aecordJngly a fuel which, 
when heated with litharge, yields 34.G6 times its weight of 
lead, ought to evaporate 12.3 times its weight of water from 
32, provided the combustion is perfect, and provided also the 
whole of the heat evolved by the combustion is absorbed by 
the water. Should the quantity of lead be greater or smaller, 
then the evaporative power of the coal will be proportionably 
greater or less. It is well known, however, that in burning fuel 
the combustion is rarely, if ever, perfect, and it never happens 
that the whole of the heat dissolved is taken up by the water ; 
as to the latter, there always is, indeed, in the common way of 
consuming fuel, there must be, a \vaste, which is necessary to 
keep up the draught ; but in addition to this, much of the heat 
must also be lost by the ascending current of air, which in 
some furnaces is excessive, and of course the waste is enor- 
mous, frequently amounting to one-third, sometimes to one- 
half of that evolved. With regard to the imperfect combus- 
tion, much must depend on the nature of the fuel, and on the 
particular construction of the furnaces. Tims, when the fuel 
in common use is heated, it gives off gaseous inflammable mat- 
ter, which, if it be brought in contact with air at the reejui 



i the reejiusU^^ 
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temperature, will be inflamed ; but if air be not present, or if I 
e a deficiency of it, then the greater part of the gas will M 
K^ape without undergoing combustion, and hence the wi;stO'| 
trliich, it may be said, occurs in every furnace constructed in I 
die usual way. It has been supposed by some, that the com- 1 
letion is perfect where there is no smoke, but this is by no J 
tneans a proof that tlie whole of the inflammable is con- % 
med ; a part of the gaseous matter may be escaping in Ihe 
tate of hydro-carbon , or of carbonic oxide, without undergo- 
ing any action, and if so, it is just so much fuel wasted. It ia 
evident, then, that the practical evaporative power must de- J 
pend very much on the manner in wliich the combustion i 
efiected, and also on the peculiar constitution of the coal;., 
even when the combustion is as perfect as we can expect, iitilll 
there may be a loss of heat from the generation of the gaseootf J 
materials ; for when the carbon and hydrogen are evolved asl 
hydro- carbons, they must absorb caloric to enable them to as- 1 
6ume thegaseous form. Though wc should naturally expoct^r 
therefore, that the heat evolved by those coals which contain J 
much hydrogen should be greater than when little of it is pre- J 
sent, this is not always the case ; indeed wo shall findthattfael 
practical evaporative power is greatest when the fuel containvl 
a great deal of fixed carbon ; for when the carbon is in thatf 
state, it must, before it can escape, combine with oxygen anf J 
thus he consumed, whereas, as already mentioned, the hydra*V 
carbons may partly fly off without being burned. 

From what has been said it is evident that the method^ 
proposed by Eerthier is well adapted for ascertaining with 
ease the amount of heat that ought to be evolved by the com- 
bustion of a fuel ; yet it does not indicate the available heat, 
in other words, what may be called the evaporative potver in 
practice. The only method, 1 conceive, by which this can be 
done, is by actual combustion in properly constructed fur- 
naces, and by measuring tlie quantity of water that is evapo- 
rated by the use of a given weight of the fuel, and we c 
then compare tliis with the quantity which carbon will evapo- 
L rate, and which, as already stated, is, according to Despretz, 
I 12.3 times its own weight from the temperature of 32. 
^ I am aware that to this method the objccticn may b 
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that as OUT furnaces are never so eonatructed as to effect com- 
plete combustion, and that as the comliustion varies verj 
mach in ditforcnt furnaces, tlio results ought not to be relieJ 
on. Now this is undoubtedly so far a valid objection ; but if 
our trials are conducted with what will be allowed to be i 
furnace constructed on proper principles, and if the trials are 
made on the different fuels, making such adjustments and 
alterations as may be requisite for the fuel under use, tten 
the results, though they do not give what ought to take place, 
yet give the comparative evaporative power in practice, and 
in this respect become extremely valuable, as pointing out the 
kind of fuel that is most beneficial for the purposes required. 

From the opportunities I have had of testing different fuels 
in this way, both on a large and on a small scale, I tmst ttiB 
results will be found of sufficient importance to require Do 
apology for my laying them before Uio Society. 

Ill the following statement I shall give the results by aotual 
trial in furnaces, and compare them with those which ought 
to be got according to the composition of the fuel, and also 
according to the method proposed by Berthier. 

In conducting the analysis of the fuel, I have not thought 
it necessary to ascertain minutely the proportion of all the 
ingredients. I have determined merely the quantity of mois- 
ture, of gaseous matter evolved by heat, of fixed carbon, and 
of ashes or incombustible material ; and this was done in the 
usual way by expelling the mobture by cautious application 
of heat; then driving off the volatile matter by exposure 
to a strong heat, excluded from air ; and lastly, heating in con- 
tact with air, to burn off the fixed carbon, and thus to ascer- 
tain the pro[iortion of it and of the ashes. The combustion 
by the proce&s of Berthier was conducted with the usual pre- 
cautions, so as to secure success. 

With regard to the furnaces in which these trials were made, 
they were sometimes small, at other times and most frequent- 
ly large, such as those attached to a four and ten-horse en- 
gine. In carrying on the experiments with one particular 
kind of fuel, I mean anthracite, it was necessary to have re- 
course to a peculiar construction of furnace, so as not only 
to secure the complete combustion of the coal, but also t 
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its power in raising stoam rapidly, which, it is well known, is 
necessary when tJie fuel is to bo used for steam-engine fur- 
naces ; and it is of the utmost consequence to keep this in view ; 
for however great the cvnporntivo power even in practice may 
be, that fuel is of little value if it cannot be bunied so as to 
make it applicable for tlie purposes for which fuel is generally 
used, such as the rapid raising of steam, and keeping up a 
sufficient supply for the engine. 

The experiments, the results of which I am first to detail, 
were made with the view of ascertaining the comparative 
practical evaporative power of anthracite and of Scotch coal. 
They were conducted with a furnace attached to a four-horse 
high-pressure boiler ; the furnace bars, of which there were 
from 12 to 14, according to circumstaneca, were each 3 feet 6 
inches in length, and in all 2 feet 4 inches in breadth, including 
the spaces between them, giving 7 feet of fire surface. It 
was at first fitted up with flash-flues, which were afterwards 
changed to the common flue, 18 inches by 14, passing along 
the boiler on one side, returning on the other, and then en- 
tering the chimney. The chimney-stalk was 22 incl;es hy 18, 
and 33 feet in height, in addition to which an iron tube of a 
foot in diameter and 12 feet in height was attached, thus 
making the whole height 45 feet. To this furnace and boiler 
there was attached an apparatus by which the fuel could, when 
required, be siipphed with warm air. It consisted of a me- 
tallic box placed immediately beyond the end of the bars 
forming the floor of the furnace, from which there proceeded 
tubes that passed through the boiler, and so placed in it as to 
be surrounded by the water. From these, after passing 
through the front of the boiler, a larger tube was transmitted 
to the ash-pit. A drain was carried from the side of the fur- 
nace to the box situate beyond the fire-bars to jupplv air, 
and the ash-pit was furnished with a door which fiti 
BO as to prevent any current up through it. By t 
ment, when the ash-pit door was shut, the air for • 
■was supplied through the box, heated to a con. 
gree, and after passing through the tubes in th 
proceeded to the ash-pit, and rushing up th 
kept up the combustion. By apertures left i 




and supplied with plngSi the iempentare of due wit TfuAg 
into the ash-pit was ascertained. 

The apparatus just described is that patented hj Mr BcO, 
with the view of increasing the heating sorface exposed to 
the water in the boiler, and thus increasing the amount of 
eyaporation. I do not, howeyer, bring the experhnents ftr- 
ward with the intention of proring the eflfeacjr of this patent 
It is not at all my intention to entw into its merits. IhaA re- 
course to this apparatnSi merely as a means of enabling as 
to bnm the anthracite, so as to make it sabs^rrient fiir tho 
pnrpose of raising steam, and of keeping iq^ the aopply; and 
thus also to enable me to compare its practical evKponJ&n 
power with that of bituminous coaL 

The mode of conducting the experiments was as follows :*- 
One person was intrusted with the weighing of the ooaI% the 
weighing being at the same time checked by another. To 
another was intrusted the measuring of the water supplied fi> 
the boiler. This Mras done by measuring it by a fbnr-galkii 
measure into a vessel, in which was the month of the pipe con- 
nected with the force-pump by which the water was forced 
into the boiler. The water was in alJ of the experiments at 
the temperature of 45°. The height of the water in the boiler 
was known by a float connected with a wheel and index, 
which moved easily as the fluid rose and fell. This index was 
always brought to the same point at the commencement and 
termination of the trial ; and, accordingly, the water in the 
boiler was always at the same height at these periods. Before 
beginning, the fire was examined a considerable time after 
the stoking, and adjusted to the proper height, and it was 
brought as nearly as possible to the same state at the termina- 
tion. In this way there was a constant quantity in the fur- 
nace at the commencement and termination, and accordingly 
it was only that which was supplied during the continuance of 
the trial that was considered as the fuel consumed. 

I am aware that objections may be made to this mode of 
ascertaining the quantity of fuel used, as it is difficult to bring 
the fire exactly to the same state at the different periods men- 
tioned. This objection, I allow, would apply, were the trials 
of short duration ; but in a six or eight hours' trial, any slight 
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difference in the state of the tire must make a very trifling 
difference in the total result, where the quantity of fuel em- 
ployed amounts to several hum] red weight- 

Scotch Coal. — I conceive it unnecessary to give the result 
of the numerous trials made with this fuel. They, in general, 
come very near to eacli other. I give the particulars of one 
only, which was conducted with great care, and in the result 
of which the utmost confidence may be placed. The coal used 
was from Middlcrig, and is considered of good quality. 
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In this trial the furnace was supplied with the cwt. of coal 
at three different stokings. The pressure on the boiler was 
17 lb. beyond the atmospheric pressure. 

The above table shews, that 784 lb. of fuel were used, and 
that 488 gallons, that is 4880 lb. of water were evaporated^ 
from the temperature 45°, thus giving a result of 6.22 lb. fc^ 

Ieach pound of coal, at 17 lb. pressure. 
On subjecting the coal used in this trial to analysis, I foi 
it to consist of — 



Hoisture, 
Volatile matter, 
Fixed carbon, . 



1 may here also state the result (tf . 
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a Scotch coftl got from a different place, and with anofh^ fur- 
nace, not fitted with the hot-air apparatus. It was one at- 
tached to a ten-horse high-pressure engine. This trial was 
conducted in the same way as the former, and nearly at the 
same pressure, due attention being paid to the weighing of the 
fuel, the state of the fire at the commencement and termina- 
tion, and also to the height of the water in the boiler, which 
was ascertained also by a float and index. Without giving 
the particulars, I may merely mention, that the trial lasted 
from eleven till four o'clock. The total quantity of coal used 
was 540 lb., and the total amount of evaporation was 3580, 
thus making the result G.G2 lb. for each pound of coal used. 

In the former trial the water supplied to the boiler was at 
45", in the latter the return- water from the boiler was* thrown 
into the supply tank, and hence the temperature was higher. 
It was found on an average to be at 170°, which M'ill so far ac- 
count for the greater amount of evaporation. 

la the table given by Richardson, already referred to, the 
quantity of oxygon necessary for the combustion of the spe- 
cimens of Scotch coal analysed, is 247, which would make the 
evaporative power 11.3 compared to that of pure carbon as 
12.3. By the test with litharge as proposed by Berthier, I 
found that the greatest quantity of oxygen required for the 
combViStion of the fuel with which the first trial above given 
was made, was 205, wliicli would make its evaporative power 
9.48. But by the furnace trial only 6.22 were evaporated. 

Now 9.48-0.22=3.26 and 9.48 : 3.26 : : 100 : 34.38 ; with- 
out taking into account the slight difference in temperature 
between 32^ and 45^ there was therefore a loss of 34.38 per 
cent, of the heat supposed to be evolved, provided the whole 
of the fuel was consumed ; but in this trial the cinders in 
the ash-pit amounted to 52 lb., and deducting this from the 
fuel used, there were only 732 lb. actually consumed, which 
would make the evaporation amount to 6.66, and 9.48 — 6.66 
= 2.82, and 9.48 : 2.82 : : 100 : 28.97 : thus giving a loss of 
28.97 per cent, of the heat evolved, supposing 732 lb. of coal 
had undergone complete combustion. 

I am aware that it may be objected to this trial, that as the 
loss is so great, the furnace must have been very defective in 
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construction. I may here state, however, that with the ex- 

sption of a slight deficiency in draught, the furnace, which 

from the commencement of the experiment undergone 

lerous alterations and improvements, was considered by 
competent judges as built on the most approved principles ; 
but though there is a vast loss of heat in this instance, we 
shall find that the result, so far from being a bad one, is ra- 
ther beyond what has been stated by others. When coal is 
used for steam-engines, of course the quantity used must de- 
pend very much on the power of the engine, its construction, 
and the use to which it is applied. It has been stated, that 
taking the average of many trials, from 10 to 15 lb. of coal are 
required for each horse-power. Now, it is generally allowed 
that for each horse-power a cubic foot of water must be passed 
off in steam, the weight of which is 6.22 lb. Accordingly, 
taking the smallest quantity above given, then each pound of 
fuel will evaporate 6.22 of water. It must be allowed, that 
the mode of testing the power of a coal by the quantity used 
in reference to the power of the engine, is a very fallacious one ; 
at the same time, however, as what I have stated is a practi- 
cal result, deduced from numerous trials, I bring it forward to 
shew, that that obtained in my experiment is not, as some 
may at first sight be inclined to suppose it, below what usually 
occurs. 



Anthracite, — The analysis of several specimens of Anthra- 
cite is given by Professor Johnson in the Journal of the Frank- 
Im Institute, Pennsylvania, of which the following is a tabu- 
lar view : — 



Water, . • 
Volatile Matter, 
Fixed Carbon, 
Ashes, . • 



3.43 

4.P8 

87.48 

5.0 L 



100.00 



3.26 

1.05 

91.69 

4.00 



0.00 

9.60 

85.34 

5.06 



2.19 

4.23 

92.30 

1.28 



100.00 





100.00 



100.00 



0.40 

5.51 

91.01 

3.08 



100.00 



Of 12 specimens analysed by Berthier, the mean per cent- 
age of ingredients was — 
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A mnch more miiiiite analjiii of BaAntitm tpgmWtlim^ 

given by Dr Schafhaeiitl» in a report sidmuttedto.tli9 Aiil^HI^ 
dte Patent Company. The following it tlmeoiii^teiftm of 1)1^^ 
samples:— ; ,^ 
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In these specimens, the quantity of Tolatile nutter 
from 01 to 9.6. It may be stated to boon an airen^ 
6 per cent. The greatest amount of eaxbon is 94.1. It isf^ 

nerally allowed, that anthracite contains on an average abont 
92 per cent 

The coal with which my trials were made was much mixed, 
some parts being of good quality, others containing an ad- 
mixture of impure coal, having a good ileal of iron-pyrites and 
of earthy matter. In its composition it resembled the speci- 
mens analysed by Berthier. Its specific gravity varied fipom 
1303.5 to 1406.6. To procure an average sample for analy- 
sis, a considerable quantity was taken from the heap at ran- 
dom, which was bruised, and from this a smaller quantity was 
removed and then reduced to powder. This, on analysis, 
yielded 

Moisture, . • 4.S 

Volatile matter, 13.3 

Fixed Carbon, 71.4 

Ashes, . 10.8 

100.0 

Anthracite of good quality bums with very little or no 
flame, and without smoke. When first thrown on the fire it 
decrepitates, and small pieces are thrown off from it, which 
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Hjboke np Uie spaces betnreen tiie fire bars, and also the flues, 
Bmd in a great measure prevent the combustion &om guiog oa. 
^ffhough it can be burned in common grates, yet, uolow oou* 
Burned in some particular way, it does not ansiver w»U for 
Hphising steam, owing to the slowness of the combustion. A 
MBtent was lately taten out by Mr Player for effecting the con- 
■nmption of anthracite, by previously heating the coal, by 
■making the part of the apparatus containing the fuel to b* 
I supplied to the furnace, pass through the boiler, by which 
B-means it derives heat from the water. The method I adopted 
fcras to supply the coal with air previously warmed, which was 
Bione by making it traverse the apparatus already described, 
Bud by which the temperature was on an average about 350". 
■By this contrivance, the decrepitation was almost entirely pre- 
nented, the combustion was rapid, and the steam was easily 
^fcept up. I have already mentioned that the anthracite I om- 
B^loyed was of inferior quality ; it contained not only a laigt 
■Quantity of ash, but also of volatile matter, the latter of which 

■ made it bum with flame, while the former, owing to the in- 
tense heat generated, formed a tough slag, wliieh adhered 
firmly to the bars, and in a great measure retarded the com- 
bustion. 

Thetrialswere conducted with the coal without being picked. 
Numerous experiments were made with the furnace when fit- 
ted up with the flash-flues, but with this the draft was evi- 
dently deficient, and the furnace was therefore taken down 
and rebuilt with the returning flue, and an addition made to 
the chimney to bring it to the height formerly mentioned, by 
which I found that the evaporation was considerably increased. 
Beingtotallyunacquaintedwith thebuming of anthracite, it waa 
necessary, before beginning to record the results of any trials 
with accuracy, to find out the best means of accomplishing the 
combustion. As good anthracite burns with httle or no flame, 
and as, of course, there bno bituminous matter, which causes the 
swelling of other kinds of coal, I found that the furnace h 
must be brought nearer to the bottom of the boiler, than 
Scotch or English caking-coal is employed. In my 
,. XXX. xo. tx. — APaiL 1841. 
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ments I had ihem generally at the distance of about 8 incheSi 
The fuel was in (i^neral about 4 inches in depth, and in stok- 
ing it was thrown as equally as possible over the whole sa^ 
face of the fire. 

It is unnecessary to state the result of the numerous trials 
made after having satisfied myself that I had effected com- 
pletely the combustion of the fuel. I will confine my remarics 
to one only, performed when the fiimace was in good work- 
ing condition, the pressure on the boiler being 17 lb. It was 
continued from ten in the morning till half after six in the 
evening. Subjoined is a tabular view of the working, which 
will shew the mode of proceeding, and the regularity ^tk 
which the fuel was supplied, and how the evaporation went on. 



Time of 


Fuel used. 


Water evrnporat- 
ed in Gallons. 


Tempentiire of 


Cinders in Adi- 


Stoking. 


Jk M>^ * ••^r* *•• 


AirtoAah-Pit. 


Pit. 


lln. Min. 










10 






840 




10 30 










11 










11 30 


112 


88 






12 










12 30 










1 










1 30 


112 


88 


■ 




2 






220 




2 30 










3 










3 30 


112 


88 






4 






270 . 




4 30 










6 










5 30 










G 










6 30 


112 


92 


270 




8 30 


448 


356 


Average, 250 


40i lb. 



In this trial tlie total quantity of coal used was 448 lb., and 
the evaporation amounted to 3560 lb. ; there were therefore 
evaporated 7.94 lb. for each pound of coal. The evaporative 
power of this anthracite, uhen tried by the litharge test, was 
found to be 10.78, compared to that of carbon as 12.3. 

Now 10.78-7.94 = 2.84,andl0.78 : 2.24::100 :26.34; there 
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was therefore a loss of 26.34 per cent,, supposing the whole of 
the coal thrown into the fiirnace were consumed. The coal 
found in the ash-pit was 40.5 lb., thns making the quantity 
actually constimed amount to 407.5, which would make the 
evaporation 8.73 for each pound of coal undergoing combus- 
tion. The evaporative power of this fuel, it has been alrea<^ 
stated, as tried by the litharge test, was 10.78. 

Now 10.78 -8.73 = 2.05, and 10.78 : 2.05::100:19; there 
■was tlierefore a loss of 19 per cent, of the total heat evolved, 
supposing the 407i lb. fuel consumed to have nndergone 
complete combustion. With the Scotch coal the loss amount- 
ed to 28.97 per cent. 

So far as I know, there is only one instance on record of 
the evaporation produced by anthracite, as tried by actual 
combustion ; it is that contained in the report lately given in 
by Dr Schafhaentl to the Anthracite Company. It was con- 
ducted with coal of good quality, and with a furn&ce and 
boiler fitted up with the patent apparatus of Player, hy which, 
as already stated, the fuel is gradually heated before it ts 
burned, and by which, it is said, the decrepitation is pre- 
vented, and the combustion b rendered complete and effective. 
This coal was on analysis found to contain 92.42 per cent, 
of fixed carbon, 5.97 of volatile matter, and only 1.61 of 
ashes. Its evaporative power, calculated from its composi- 
lion, is stated by Schafhaeutl to be 12.3, or the same as pure 
I carbon. When consumed in Player's furnace, it was found 
that by the combustion of 372.28 lb. there were evaporated 
3934.3 lb. of water, under a pressure of 13.3 lb., thus giving 
10.56 lb. for each pound of coal actually consumed, for in this 
result the cinders were deducted. This is much greater than 
I obtained, hut the smaller amonnt in my trial is, I conceivi 
easily accounted for. The coal I used, as tested 
had an evaporative power uf 10.78, while thA 
Schafhaeutl was 12.3. In my trial the loss of h- 
cent., in the other it was only 14.1. 

(12.3-10.56 =1.74. and 12.3:1.74:! 

Though the amount of evaporatioii In my 

yet there is not much difference according 
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erapontire powvr of bodi it it only 4S p«p MHfk -.«3BW««IP 
alto in a great measure be aoeooiited fir* Tim p, ei|l iW J 
wiiieh my trials were made waa 17 Vb^ thafcirf W JiB([ipimll mi 
1&8; andtlioii^'aakweUlaiomittilielieataip^ppiHrj.^^ 
Tert water into steam is the same at all pcesansa^ jst^jni 
tiee it is aUowed tliat tlie lug^lii^ prcamrtt t^-ppatyj 
tlie lieat required, owing to a loss oocarionad l9f,iBtkm 
cirenmstanees. Making ilikmmomtoi.}fkimm.^B.9ipomiSin§i 
SdiafbaeatU the quantity that would hsfe beeai enpqpBMtedJ 
his trial, snpposing the temperature at 313% woaUl 1w M*VS 
in mine it would ha^Te been, acootding tp die «MD# ipi^l^^ 
which would make the loss of heat in tha fi^capw oBoagt i 

9.6 per cent, in the latter to 13^ per cpasb ;. tliwgivnV'^ 
difference of only 8^ per cent As to thb gmater : dsfiajflM] 
it was most probably owing to the iufsrior qivditj of the4H 
perh^>8 also owing to the defeoti?e draiifl^t of the ftsnpv 
but more particularly to the' ftrmer. Wbsii,. .ftr 'itfiyilf 
coal contains much incombustible matter, a-greafter ili(liij|(Hi 
must be made firom the heat that is likely to be- aTijIaMi 
than in the ratio of the per-eentage of the non-inflammabi 
materials, and especially if these contain metallic matter, fc 
they then form slag on the bars, and prevent the due trans 
mission of air through the furnace. Hc^nce, which is aver 
great impediment to the practical application of the heat, i 
is necessary from time to time to remove the slag from tb 
bars, by which not only is the fire disturbed, but what is 
very great drawback, during the whole of the time that tli 
fireman is employed in doing this, cold air is rushing into tli 
furnace, and impinging on the boiler, lowers the temperaton 
and consequently reduces the evaporation* This happen 
with common coal, but in addition to this, when anthracite i 
disturbed in this way, the combustion is materially a^ccte 
by the cold air. In my experiments this frequentiy ocenrrec 
It was necessary to remove the slag, and as it adhered to th 
bars, it required a considerable time to get it done. I hay 
no hesitation, therefore, in stating, that had an anthracit 
with less volatile ingredients, and more especially with 
smaller quantity of incombustible matter been used, ther 
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I would have been a greater amount of evaporation, of course 

I a smaller loss of the heat evolved by the combustion. 

I The next set of experiments was made with the view 

I of ascertaining the evaporative power of English caking, com- 

I pared with common Scotch coal. Of course, the strength of 

I these must vary according to circumstances, the results now to 

I be stated must therefore be considered as applying only to 

those on which the trials were made. The English coal iiscd 

was imported at Leith and said to be of the best quality ; 

being got direct from the vessel, it may he considered as free 

from admixture. The Scotch coal with which it wns ei 

pared was from the neighbourhood of Edinburgh, and is 

nerally reckoned good. 

I regret that I had not an opportunity of ti'ying these coals 
in the furnace used for the anthracite. I was obliged to have 
recourse to one of much smaller dimensions, and in which, 
though the combustion was as complete as frequently occurs, 
yet there was a considerable waste of heat. I give these ex- 
periments, therefore, not with the view of shewing what can 
be done by these coals ; but as the waste would affect both 
fuels equally, the results will prove their comparative eva- 
porative power in practice. 

The boiler employed was made of thin sheet copper. Tt 
was of the waggon form, with ailue returning through it, 
and capable of holding 50 gallons of water. The fire surface 
of the furnace was 16 inches by 14, and tljp surface of the 
boiler exposed over the fire and otherwise to the heated pro- 
ducts of combustion, was in all 18 feet. As the boiler was 
open, of course the evaporation was conducted under the 
iisnal atmospheric pressure. The water supplied was in all 
the trials at the temperature of 50", It was measured when 
thrown into the boiler, and to check the results, a graduated 
gauge was attached to the boiler, by which the height i 
fluid within could be ascertained, and the a 
ration known. Six trials were made with the £ 
each lasting nearly nine hours. It is unneeesaa 
results of the whole. 1 select one which was c 
great care. The following is a tabuUir vi^JK 
ing:— 
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Intfaii trial, whioh litfked fo 8i lumz^ 4 lb. 4)f oodl baiiig 
supplied regularly each half hooTt tlitM Wior^ M 
and 400 lb. of water were erapontfMl, thna gMm &88 Ibr 

each pound of coaL 

Three trials were made in the same way with English coal, 
due attention being paid to the supply of fuel to the furnace, so 
as to secure the proper combustion, and as the quantity put in 
at a time was small, the combustion was tolerably regular. I se- 
lect one of the trials, with which the others very nearly agreed. 



f 



Tine. 



Hrs. Min. 

10 

10 30 

11 

11 30 

12 
12 30 



1 
1 
2 

a 

3 
3 

4 




30 


30 


30 





Fuel in lb. 



4 30 
6 

5 30 

6 
6 24 

8 24 



\" 



3 
3 
3 
3 
8 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



b\\\>. 



Water evapo- 
rated in lb. 



106 



78 



100 
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In this trial 51 lb. of coal were use^, and 400 lb, of watt 

evaporated ; hence, for each pound of coal used, 7.84 of wat« 

were evaporated. 

Diiferent results were obtained in some of the other ex] 
piments, some of them giving a lower amount of evaporation. ' 
Taking the average of the whole it very nearly agreed with 
the above ; according to it, 5.88 \ 7.84 : : 100 : 133. 

The average of the trials properly conducted gives a result J 
as 100 to 131.5, We are not therefore far from the truth M 
we take it as 100 to 133, that is as 3 to 4. 

The composition of the Scotch and Englisli coal was found! 
to be 

ScoUb. 



Moisture, 


7.6 


1,6 


VoIaUle Mattet, 


31S 


29.0 


Fixed Carbon, . 


ffO.S 


67.0 


Ashes, 


7.6 


2.0 






100.0 



The table given by Mr Richardson already quoted, shews " 
that the evaporative power, calculated according to the quan- 
tity of oxygen required for combustion, ought to bo in the 
ratio of 100 to 109.6. In the experiments I have made on the 
coals used in the trials above referred to, I found the evapora- 
tive power by the litharge teat to be as 100 to 105.2, numbers 
not differing much from those of Richardson. But the evapo- 
rative power by the furnace trials was as 100 to 133, which ii 
very different from the other. It becomes, therefore, an im-fl 
portant question, what is the cause of this difference ! for il 
■we can solve this, it may perhaps lead to tho means of mu] 
ing the available power of the Scotch approximate to that d 
the English coal. To this I will afterwards refer. 

On viewing the results of the experiments 
one remarkable circumstance at once striki 
great practical evaporative power of antl 
.other kinds of coal, which, though they con 
bon, yet have much more volatile matter, 

' -which, I have already said, gives out tliric 

I .carbon does. In the anthracite which I 

I ^bon amounted to 71.4p^eQt^«J| 
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67. and in the Scotch coal only 50.5. Now, with regard to 
the comparative practical ev^oratiTe power of tlie Scotch 
and English coal, I have stated them ae 100 to 133, and u 
50.5: 67;: 100: 132. 

Again, with regard to the Scotch and anthracite, I haie 
given the evaporative power as 6.66 to 8.73, and 50.5 : 71.4 : : 
6.66 : 9.41. Thus, not only is the evaporative power in prac- 
tice in the ratio of the fixed carbon, but thexe is a very re- 
markable approximation in the evaporative power to the pro- 
portion of this ingredient in each. 

Iq the anthracite the volatile matter, independent of the 
moisture, was 13.3, in tlic English it was 29.5, and in the 
Scotch it amounted to no less than 34.5 per cent. We wonlJ 
therefore naturally expect tliat the English and Scotch coal 
would have a greater evaporative power, whereas that which 
has the least of these volatile ingredients has the greatest 
It is evident from this, that, in the combustion of fuel in fia- 
naces as commonly constructed, the loss of the heat evolved 
is occasioned in a great measure by the volatile matter ; much 
of these we know is consumed, but even in the best con- 
structed furnaces, there is an escape of a considerable pro- 
portion, owmg to the want of a due supply of air, or from 
want of the proper temperature even though air is present; 
indeed it is chiefly owing to the latter, for we never find that 
tlie air that has passed up through the fuel ia entirely deprived 
of its oxygen. 

Numerous methods have been recommended for securing 
the perfect combustion of all the gaseous matter, such as tlie 
cautious introduction of the fuel near the front of the furnace, 
instead of throwing it carelessly over the whole heap in a state 
of combustion, by which the gradual discharge of the volatile 
matter is occasioned, and which, being thus expelled and 
passed over the ignited fuel, should be burned, provided air 
in sufficient quantity is present. Many others have also been 
proposed, — such as that patented by Mr Williams of Liver- 
pool, which consists in allowing air to flow by small streams 
into the furnace behind the bridge, by which the volatilo mat- 
ter that has escaped combustion is to be consumed. Another 
it lately introduced by Mr Ivison of this pi 
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^ets in throwing in small jets of steam at the front of tlio fur- 
nace, immediately over the surface of the fuel, at the same 
time admitting air, at the furnace-door or othenvise, also over 
the fuel. It is not my intention to enter into a discussion as 
o the merit of these processes for effecting the objects pro- 
losed. I will, perhaps, at a future period make some re- 
Oarks regarding the latter, with which I have had many op- 
mrtunities of operating, and with which I have obtained the 
Bost unlooked-for, but, at|lhe same time, the most satisfactory 
3sults. Keeping out of view these and other contrivances of 
i'Similar nature, it is evident that the power of anthracite ia 
far beyond that of other kinds of fuel, more particularly when 
t is of good quality, that is, rich in fixed carbon, simply be- 
nuse there being little, indeed in some kinds of it wo maysay 
BO, volatile inflammable matter, the whole of the combustible 
lubstance is consumed, and the only loss of heat arises from 
that which must pass up the chimney, and by which a draft is 
■ecured, besides what is given off in the flues and otherwise by 
communication, through the materials of the furnace. 

There is still another point to which I wish to advert. I 
lave already alluded to the great practical evaporative power 
of those fuels containing much fixed carbon. On still farther 
viewing the results of the experiments which have been de- 
tailed, we find that not only does the evaporative power bear' 
a ratio to the proportion of this element in tho different fuels, 
but it would appear to be almost in the exact ratio of its quantity 
in each. Thus the fixed carbon in the anthracite I employed 
was 71.4 per cent. — now, taking that of pure cai-bon as 

as 100; 12,3:: 71.4: 8.77, 
the practical working of the fuel actually consumed was 8.! 
The fixed carbon in the Scotch coal was 50.5 per cent. 

as 100 : 12.3 ; : 50.5 : 6.21, 
the practical working was 6,C6. In tho anthracite w 
Dr SchafhaeutI, the fixed carbon was 92.4S, 

and as 100 : 12.3 : : 92.42 ; 10.30, 
the practical working was 10.56. The evaporative po 
practice seems therefore to be^very nearly a« the quimi 
fixed carbon in the fuel. I am strongly inclined t o Uili 
this will be found to be tho case with oU 



I 




378 Dr Pyfe em the Evaporative Power tfOmL. 

state; and if so, then in using fuel in fdraaces a£ now con- 
structed, supposing the combustion to be as perfect as we can 
expect to make it in these furnaces, we shaJl find tbe prMtical 
evaporative power to be according to the per-centage of iixed 
carbon. If tliis should be fuund to be the case, then we haTe 
an easy method of knowing the practical evaporative power 
of ft fuel — which is merely to ascertain the quantity of fiied 
carbon. This may be done by esposbg a certain weight of 
it in a covered crucible for some time to a red heat, the time 
depending in a great measure on the quantity used ; then 
when cold to weigh tlie residue, and afterwards to expose it to 
a red heat in an open crucible, or on a platinum foil, till it 
ceaees to contain any admixture of carbon, which is easily 
known by the appearance of the residue ; the loss of weight 
thus sustained, deducted from what was left by exposure to heat 
excluded from air, will give the weight of fixed carbon. Thus 
100 gr. of the Scotch coal, used in my trials, exposed to heat 
in a covered crucible, lost 42 of moisture and volatile inflam- 
mable matter — the 58 gr. of residue, consisting of fixed carbon 
and incombustible substance, when heated in air, left 7.5 — ^tho 
loss, amounting to 50.5, was of course iixed carbon, which wal 
consumed by its union with oxygen. 

From the few experiments I have made, I do not feci that I 
am warranted in drawing it as a general conclusion, that the 
practical evaporative power will be found to be as the fixed 
carbon, but from what I have seen, I have every reason to 
think that is either so, or very nearly it ; of course it will re- 
quire a more extended series of experiments, made on a larger 
scale, before such a conclusion can be proved to be correct 
The subject is important, and well worthy of farther prosecu- 
tion, and I trust tliat those who have opportunities for testing 
the practical evaporative power in furnaces properly con- 
structed, will, from what I have advanced, have their atten- 
tion drawn to it. Till this is properly tried, it is useless to 
enter into speculation regarding the heat evolved by combus- 
tible matter ; at the same time, however, there is one point to 
which I cannot refrain from alluding. Whether or not it is 
found that the practical evaporative power is as the fixed car- 
i.it must be 'allowed that in the trials, the results of wl 
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I haTO given, it bears a close approximation to it;— the 
question arises. What becomes of tlie heat evoWcd by 
combustion of the volatile ingredients? Wo know that the 
greater part of these is consumed, and they must give out heat 
by their combustion ; if so, how does it happen that the eva- 
poration is not greater than what should be occasioned by the 
consumption merely of the fixed carbon ! This may, to a cer- 
tain extent, he explained by the volatilization of the elements 
that assume the gaseous form. When heat is applied to coal, 
by which it is made to unite with oxygen and itself give forth 
heat, a part of that boat must be spent in enabling the 
hydrogen, with the equivalent proportion of carbon, to assume 
the elastic form. Now, if the whole of this was to escape 
without undergoing combustion, while, at the same time, the 
fixed carbon only is burned, we can easily conceive that the 
evaporative power of a coal thus consumed, would be less than 
in the ratio of the fixed cai'bon it contains ; but this is never 
the case in properly constructed furnaces ; a great part of the; 

» gaseous matters is consumed, and they, by their combustioit, 
again evolve the heat which was absorbed by them wlien 
Bnming the elastic form. Perhaps in furnaces as now c 
structcd, even on the best principles, the whole, or nearly the 
whole, of the heat thus disengaged is so required ; of course, 
the greater the proportion of volatile matter, the greater will 

(be the abstraction of heat while they become gaseous, and, 
consequently, it will require the consumption of a proportional 
part to supply the heat thus abstracted. "While, therefore, 
the heat evolved by the combustion of the fixed carbon is i^ 
fixed quantity in each fuel, and as, \vhen the gaseous matter i 

(evolved is great, a proportionally smaller quantity of it is ge- 
nerally consumed, hence the lower evaporative power of those 
'fuels containing much of the elements that yield the volatile 
matter; and, again, as it is much easier to effect the comph 
combustion of fixed carbon than of all the ingredientSv' 
fixed and volatile, of a bituminous coal, hence the-T. 

I those that contain much of the fixed element, when t 
in furnaces as now usually constructed. I know t' 
now assert is at variance witli the opinions entert«i 
point by practical engineers, who generally think 
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(leal depends on the flame of the volatile matter. If, howeyer, 
any reliance is to be placed in the experiments the results of 
which I have detailed, I think they will be forced to allow that 
I am correct in what I assert : that the greater the proportion 
of fixed carbon in a fuel, the greater will be the practical eva- 
porative power. In a national point of view, then, now that 
the demand for fuel has become so great, and that for long 
voyages it is of the utmost consequence to have the fuel power- 
ful, so as to occupy as little space as possible, or rather, if 
I may be allowed the expression, to have a greater quantity 
of an evaporative power stowed away in the same space, it is 
of vast importance that attempts should be made to introduce 
the anthracite fuel. 



Notice of Delaf 0886*8 Memoir on CrystaUography.* 

It is known that when we compare the physical^ characters 

of the forms which compose the different systems of crystal- 
lization with their proper geometrical characters, we arrive at 
the following general fact : that, in a crystal, all the parts of 
the same geometrical species are modified at once and in the 
same manner, or, reciprocally, that the parts of difiPerent 
geometrical species are modified individually or differently. 
We meet, however, with certain bodies in which the mo- 
difications take place diiferently than in others, insomuch 
that all the parts geometrically alike are no longer found to 
be modified in the same manner. Now, savs M. Beudant, 
it has happened with regard to this observation, what we too 
often witness in the sciences — observers have seen only one 
possible conclusion, without suspecting that another may exist 
quite as admissible. It has been simply concluded, in this 
instance, that these circumstances constituted an exception 
to the law of symmetry ; and trusting implicitly to the adage. 



^ At a meeting of tlie Academy of Sciences of Paris on the 25th January 
1841, M. Beudant read a report, drawn up conjointly by MM. Brononiart 
and Cordier, on a crystallograpliical memoir presented by M. Delafosse, of 
wjiich the above is a notice, 



(it ion con- ^^H 
Delafosse ^^^ 
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lappily rejected by the exact sciences, that (fie exception 
ftmu the rule, no farther progress has been maJe. M. 

1 now come to a conclusion diametrically the opposite to 
Ethis. Hiere is no anomaly, he affirms, in the law of sym- 
metry. That law remains, in this case, in full force, and it 
B the identity of the parts which is not complete. There ia 
indeed a perfect geometrical, although there is not a physicftl 
Bidentity, and thence result tlie diiferences we witness ; or ra- 
ther these diiferences ought to make us modify the notionSi 
Bltitberto entertained respecting the internal structure of crys^j 
■tals, which have been considered only on their purely geome* 
ptrical relations. 

It is in this point of view that M. Delafosse has given a 
general esposition of the rationale of the various changes 
which it has appeared to him are necessary to be made on 
the crystallograpbic theory of Haiiy, He has applied his prin- 
ciples to divers natural substances, boracite, common pyrilet, 
tourmaline, quartz, and i/er/^l. We shall give a comprehensive 
idea of his observations and conclusions. 

Soracite and common pyrites are referable geometrically ttti 
the cube, like many other substances, but they present at the' 
same time certJun peculiarities which distinguish them. In 
boracite there are only four solid angles in the cube which are 
modified altogether in the same manner, and as the eight solid 
angles of a cube arc geometrically identical, it has been con- 
cluded, from the time of Haiiy to the present day, that we 
had here an exception to the law of symmetry. M. Dela- 
fosse, reasoning otherwise, has come to the conclusion, that 
if the solid angles of this substance are geometrically identi- 
cal, they are not so physically ; which means that the geome- 
trical cube of boracite is not composed molecularly in 
same manner as the cube met with in many other substanci 
One can imagine, in fact, that a cube may be composed, gc 
metrically speaking, in a multitude of different ways, for 
ample, of small cubes, small tetrahedrons, minute rectaHf 
prisms, &c. If the crystals were always simple, we 
never perceive these differences, at least by observii 
external form alone ; but the modifications they prese 
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to which the optical and acoustic properties may be added, 
ought to load us to the determination of this molecular form. 

In the present case, die apparent anomaly leads us to adopt 
the regular tetraliedron as the molecule, and to conceive these 
small solids arranged in rows, in such a manner that at one 
of the angles of the resulting cuhe tlxere is found a base, 
while at the opposite angle a summit presents itself; from this 
it will follow that the two opposite angles, which are geome- 
trically identical, are found completely different in a physical 
respect, and the law of symmetry will appear in all its force 
in such a system, if, as nature presents it to us, one of the 
angles is modified diiforcntly from the other. In this suppo- 
sition of molecular foniis and aiTangement, the edges of the 
cuhe are all geometrically and physically identical, since they 
all correspond to the edges of the tetrahedron. This also takes 
place with the modifications of boracite, for the twelve edges 
of the cube ai*e found to be modified in it at the same time 
and in the same manner. 

If we study, comparatively, substances in which all the 
angles of the cul)e are modified altogether and in the same 
maimer, for exiimj)le fluor-spar, we will conclude that all the 
parts are geometrically and physically identical, which leads 
us to admit the cube itself as a molecule, since it is the only 
solid that can fulfil this condition. 

Comparing the conclusions relating to fluor-spar with those 
stated in reference to boracite, we at once perceive that na- 
ture presents us with two kinds of cubes ; one sort, formed of 
tetrahedrons, which possess the character of having four ol 
tlieir solid angles physically different from the four opposite 
ones ; tlie other, formed of cubical molecules, or octahedrons, 
in which all the angles are identical both in a physical and 
geometrical sense. But besides these there is a third. 

The crystallization of pi/rites^ as well as that oi grey cobalt^ 
is referable to the cube, but the modifications in these cases 
present an inverse order of things from what takes place* in 
boracite. In the latter substance the solid angles arc physi- 
cally of two dilFerent sorts, and the edges are identical ir 
every respect. In the two others, every thing is the reverse 
of this ; the angles are all identical, and the edges are not so 
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D fact, these edges are modifiod in & different manner, and 
1 such a way as those may be which represent tht three 
lensioDB of a right rectangular prism. The cube of the 
ijrites cannot therefore be formed either of the small ordi- 
iry cubes, which would render all the parts of it identical 
wrh to each, or of small tetrahedrons, which would render tho 
iges identical by forming two kinds of solid angles, ThiB 
ind of cube is necessarily formed of small solids of which the 
iree dimensions are different, whether we admit geometrical 
lifferenccg, or suppose that physical or chemical ditferencoa 
oust. The molecule which must be admitted in this specteB 
B the limit of the cube and of the right prism, as the solid which 
rould restdt from the replacing of the superior edges of a 
jiombohedron in which the plane angles should be of 60' and 
120", would be found to be the limit of tho cube and the 
rhombohedron. It may be conceived that at these limitfl 
the forms will have properties analogous to those of the allied 
solids, and that then they differ from each other in req>cct to 
ajmmetry. 

Thus, then, we have three kinds of very distinct cubes iv 
the substances which crystallize in the cubical system, or, if' 
the expression be preferred, three systems of cubical crystal" 
lization. We may even see the possibility of a fourth and of a- 
fifthfor the limit of the cube and therhombohedron,|of theeub» 
and of the square prism, Sec- All the other cryetalline systems 
at present admitted appear to present analogous circom-- 
stances, and M. Delafosse points out many substances wliich 
ought particularly to attract attention in this light. But, in 
his present memoir, he only considers the rhombohedral end 
tern by treating of the /jeryl, quartx, and tourmaline, M H 
for comparison to the carbonate of lime. H 

All these bodies, as is known, may bo referred d H 

either to the rhombohedron, or to the prism with r«f H 

gonal bases, or iinally to the dirhomhobcdron (' H 

dodecahedron) ; but when we take into contddenU H 

culiarities they present, and that, instead of imaf I 

of them constant anomalies, — an exprenion a I 

very singular — we see nothing but pouitivo foC' I 
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may henceforth rigorously apply invariable epithets, it wi 
he admitted that tlie form taken as the point of departs 
must, in each of these bodies, possess a special molecular con 
I)Osition. 

Rigorously following up the principles adopted, M. Deli 
ft)sse endeavours to find, in divers substances, molecult 
which should be in relation with their physical properties 
but here it is difficult to materialise all the forms so as 1 
designate them by geometrical names, as he was able to do i 
regard to the[cubical systems. M. Delafosse is of opinion, tha 
after obtaining divers data, we can only arrive at a kno¥ 
ledge of the kind of molecular form of a substance, and iha 
in order to obtain the true type, it is necessary to add f 
it the atomic relations and chemical composition. He ii 
timates that he has already obtained some results of this m 
ture, and he proposes to present them to the Academy in anc 
thcr memoir. 

M. Beudant concludes his report by observing, that if it l 
true, as has been alleged, that M. Delafosse's ideas are not a 
together new, and that the germs of them may be found i 
different works, it ought to be added that these imperceptibl 
germs had remained wholly unproductive ; and if there b 
any honour to be claimed, it is due to him who has rendere 
them fruitful. The Academy agreed to his motion that M 
Delafosse's memoir should be inserted in the JRecueil des Sc 
va7its ttrangers. 



Observations on the Glaciers of Spitsbergen, co77tpared wii 
those of l^witserland and Konvar/, By C. Martens, M.I 
Member of the Northern Commission. (Continued froi 
page 177.) 

Causes of the annual Demolition of the Spitzhergen Glacier. 
— Dr Latta* positively affirms that the glaciers of Spitzberge 
always terminate at the margin of the sea. Scoresby t an 



* L. c. p. 102 and 2C0. t L. c. p. 97. 



Kcilhau • are less exclusive, '* When the sea is notveryileep," 
says tlie English navigator, " the glacier advances to a certain 
length ; when it is deep and usually covered with ice, as h the 
case in Baffin's Bay,-f- then the glacier advances very far into 
the sea, till it reach the bottom of the water at a deptli of some 
hundred feet, and, by breaking into pieces, it produces those 
mountains of ice which are so often met with to the west of 
Greenland." A savant, who has not visited the north, but 
■who has attentively studied the glaciers of Switzerland, M. 
Andre du Luc, has broached a mixed opinion, founded on the 
data derived from the voyages of Captain Ross. It is to the 
following effect, as copied literally from his Memoir :I " Im- 
mense glaciers, formed in the gorges and valleys which open 
to the sea, are urged forwards, and enter the water to a great 
depth. For some time, the ice supports itself by its cohesive 
power ; but when the mass which is without support becomes 
too gi'eat to be maintained by this power alone, it breaks off, 
and sinks into the sea to four-fifths of its height, and, if the 
■water is sufficiently deep, the mass floats. The glacier con- 
tinues to advance into the sea, new masses are detached, and 
thus, in process of time, chains of ice-mountains are formed. 
If the sea is not of great depth in a bay, the glacier advances, 
tUreat/s resting upon, and sliding along, the bottom of the sea ; 
and it is thos that we witness immense glaciers extending for 
many miles into the sea, without any portion of their maaa s 
parating. They hare assumed, eo to speak, the place of t 
sea in the bay." 

Leaving for the present the consideration of the glaciers ci 
Baffin's Bay, to which I shall afterwaids return, T "hnll en 
tent myself by shewing, — ■ 

Is/, That the glaciers situated at the bt>ttoiD 
bergen bays do not terminate at the margin 
advance into it. 2rf, That they never slido al' 
of the sea, but that they slope towards itL, ao 
face of the glacier is in contact witli the surf 
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I. The following are my proofs in support of the first i 
these two propositions. 

\sty If we examine a plan of the bays of Spitzbergen, an 
in particular those of Bell Sound and Magdalena Bay, draw 
up by the officers of the Recherche, we will perceive that tli 
vertical walls of the glaciers always form nearly straight line 
which transversely close up the bottom of tho bays. Now, b 
describing a curve concentric to that which would pass by th 
summits of the mountains whose base is marked by the glfl 
cier, we may trace the contour of tlie shore-line ; for in Spiti 
bergcn there is no fiat beach. We will thus see that the bot 
tom of the bays is rounded as in every other place* The ice 
wall which closes them up is the cord of the arc of a cird 
formed by the rounded extremity of the bay, and the segmen 
of which is occupied by the lower part of the glacier. Tin 
the seven glaciers fill small bays, and the mountains which sc 
parate them are so many promontories. 

2dy I could never discover in the middle of the base of th 
glacier's escarpcment the ground on which it should red 
while the subjacent rock was quite visible at the extremitic 
of this base. Let it not be objected to this, that the se 
washed the foot of the mass ; for at ebb-tide an interval c 
about a metre might be distinctly observed between the ic 
and the surface of the water. 

3^/, During our two visits to Bell Sound and Magdalen 
I3ay, we never saw the two glaciers brealc or gradually retire 
How conlJ fragments of ice be continually falling into the ses 
if the glacier did not advance beyond the water-line ? Thi 
continual demolition becomes an inexplicable matter, if w 
suppose that tlie ^^lacier terminates at the edge of the sea. 

4^A, These masses being unceasingly urged forward by thos 
which are above them, why do they stop just at the margin ( 
tlie water Avliich opposes no obstacle to their progress ? 

5///, The considerable depths of the sea, varying from 3 
to 123 metres, which we find near the wall of the glacier 
prove that it is very far from the margin. 

II. It remains for me to shew, that the lower part of th 
glaciers of Spitzbergen advances 07i the sea, and does not slid 
along the bottom ; in a word, that it forms a segment of a cii 
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I, the arc of which, as well as the two extremities of tha 
iord, rest on the bank. 

Igl, If the glaciers descended to the bottom of the sea, wi 
ought to meet with some of tliem whose upper surface wai 
washed by the waves ; this surface would form an inclined 
plane which would form an angle more or less open with that 
of the sea. But this wo never witness ; the glacier always 
terminates in a vertical wall of considerable height. 

2rf, When it is ebb-tide, we would not be able to distingimh 
any interval between tlie ice and the water ; an interval which 
is everywhere observable along the glacier. But, it may b« 
said, the glacier rests on the bottom of tlie sea, and the ver- 
tical wall which terminates it is entirely hollowed out from 
the level of its surface by the action of the waves. If this hy- 
pothesis were true, we would notice at the foot of the glaciers 
hemispherical cavities analogous to those in all the floating 
masses of ice, or we would alwaj-s perceive the submerged ice 
beneath the water which was washing it away. But nothing 
of this nature appears in these glaciers. The line terminating 
their lower surface is perfectly straight, continuous, horizon- 
tal, and consequently parallel with the level of the sea. Of 
this I assured myself by sailmg round the glacier of Magda- 
lena Bay. I entered with the boat into the creeks formed in 
the glacier itself by the falling down of the ice, and in no in- 
stance did I notice submarine ice. 

3(/, When a considerable mass becomes detached from the 
glacier, it always extends to its entire height ; it is, so to speak, 
. a portion of the glacier separated from the rest. If it touched 
the bottom it would slide or tumble merely ; but we see it for 
the most part plunge almost vertically, and remain for a few 
seconds under the water before it reappears at the surface 

4(A, By ascending the terminal glacier of Magdalen 
I saw distinctly that it was depressed towards the nud' 
very concave in all that part which slopes to the sea. 

bth. In proportion as the glacier is broken, the esc 
in which it terminates has the tendency to describ^ 
more or less parallel to that of the shore, because 
parts, which are not supported, are the first to bi 
L 6/A, Another argument is derived from tJte he' 
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ita DtUtHaOMm^ Glaciers o/SpUs6erffen. 
telMM of iett datujkai fron the glacier of either of the t 
Itaji in qoeition; ind whieh floated aroand our vessel. Thi 
tti^ ibore tba water asrcr exceeded that of the bulu-ar 
<0ftheBacIierdie,t)litUto'6ay,about4 metres. Consequei 
IjT, the partsobmergedooidd not be more than 28 metres, evi 
•dmittiiig tlu dets d Ifir Lyeil,* the mdividual who, of all o 
MiiUB, girci tiia liigliMt figure, by at&rmmg that sere 
tifl^ithg of tiw ke an amtk in the water. Thus the most ei 
Tated Uock of Ice ma in all only 32 metres high, an elev 
lioil iriildi pnciaelj oomaponds to that of the two glaciers 
Ihe bottom of Bell Soand and Magdaleaa Bay, al/ove the lev 
of flie aea. If tbej reated on the bottom, it would bo entire 
Dthenriie. H> Pacini, attached to our vessel, found soun 
iogs of S3 and 64 metrea (mean 48 metres) at the vory foot 
the great glacier of Bell Sound. At the dii^tance of SO m 
trea from tiiat of Magdalena Bay, I constantly found betwet 
' 103 and lOS metres. Bj aopposing that the base of the gl 
faer retted on the bottom^ it would follow, in regard to Bt 
Sound, titat floatiDg manes would occur whoso total heigj 
would be about 80 metres, viz., 10 metres above and 70 b 
low the surface, and they would likewise be all at rest grouiK 
ed on the bottom, which is not the case. At Magdalena Be 
the floating ice would be 145 metres in total height, viz., 1 
above and 127 below the water. They would almost all reat 
the height of the great scuttle of a vessel's mast, and none i 
them could float out of the bay. Now the floating masses \ 
ice did not take the ground unless at depths of about from 5 t 
10 metres ; they often floated round the vessel, where there wi 
never more than about 17 metres depth of water. Finally, tb 
reflux of the tide carried them all out of the bay, and the 
went in every direction where the depth approached 15 metre 
7M, It is easy to explain wliy the glacier does not enter tl 
sea, if we consider the temperature of the surface of the wi 
ter in summer. It is in this season only that the glaciers ai 
vance, for in winter the sea is almost always frozen, and mm 
therefore resist their progress. In proportion as they descen 
(and this they do very slowly) they come in contact irith a 1 
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^Haid whose temperature at Bell Sound has nerer beet) below 
^■4- 1''. 45 C. and whose mean is about + 3.3. At Mngdalena 
^■Bay the mmimum is +0M>, the mean +1".34. As the iee 
^Hb washed by water at such temperatures, it melts ; however, 
Hwe glacier continues to descend, supporting itself on the two 
H Bides of the bay. So true it is that the glaciers which ue 
K-at the edge of a rectilinear shore cither advance very XiXr 
^■le or not at all into the sea. Such were the glaciers of Gn« 
^■ree at Magdalena Bay, and the southern arm of that at tht 
^■|K>ttDm of the bay ; they never went beyond the Wftter-Hnsit 
^^Bod never broke down during our stay. 
^B If it be asked how it is possible that these iininenso mosses 
^■remain thus suspended, I should answer that they rest at tho 
^Bides and behind on the shore, and that they are held by the 
^B^per part of the glacier ^^'hich sinks deeply into Iho earth. 1 

^Resides, \vhen the tide is at the full, the water which flows 
^beneath them contributes to tlieir support When thcso diF> 
^PH^rent means prove insufficient, the parts most advanced and 
^separated from the others by crevices fall down j whence tho 
continual brealtings which we have witnessed. 

Arches in ihe Glaciers of SicitferlanH. — Tho formation of 
those vaults or arches of ice, which are admired at tho lower 
extremity of the glaciers of Switzerland, is a i)lienomcnon al- 
together analogous to that of which I have spoken. These 
grottos, according to Ebel,* do not e.\iBt in winter, but in 
spring ; the waters produced by the molting of the snow pe- 
netrate into the crevices of tho glacier, then issue by its ex- 
tremity, and molt sometimes a mass of iee 30 metres in hoight, 
by from 15 to 25 in breadth. These vaults remain during 
tho whole summer. The glaciers of Spitzhergen cannot last 
so long ; in proportion as they advance they sink and are lost 
in the sea. Hence the immense quantities of floating ice 
which cover the Icy Sea, and sometimes advance to 45" of Ur- 
titude. Hotv can we explain their prodigious number by 1 
simple erosion of glaciers, situate for the most part at , 

bottom of bays where the sea is calm, and sheltered fim 
L winds and waves of the open ocean \ But if we reflect U 1 
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ring the summer a part of the Spitzbetgen glaciers fiJb into 
the sea, we will easily understand from whence those fields cf 
fresh- water ice which float in the icy ocean proceed. Eyeiy 
day the bays which we visited were entirely covered with new 
masses of ice which were carried out by the tide to the sea. 
When the thermometer rose a few degrees above zero, and 
the air was filled with fog, enormous masses then became de- 
tached from the glacier and precipitated themselves with i 
crash into the waves, which made our vessel roll about, and 
raised the waters many metres on the bank^ as during a spring- 
tide. 

Glaciers and floating lee of Baffiv^eBag* — ^We know that in 
Baf&n^s Bay the floating masses of ice are much higher tliaii 
in the seas of Spitzbergen ; they form true mduntami 
Scorcsby* speaks of some 45 metres in height. These ioe- 
mountains very often rest on the bottom, and M. A. de Lnc 
thinks, with reason, that they cannot melt at the bottom became 
tlietempcratureoftheseaisthere below zero. But, accordingto 
tlic observations of Captain Ross,t there are glaciers in these 
liititudes the height of which is about 300 metres above tlw 
surface of the water. A fragment detached from such a gla 
eier might then form mountains 73 metres above the wat«r 
It is not, therefore, necessary to suppose, as M. de Luc hai 
(lone, that the glaciers slide over tlie bottom of the sea, in or 
(ler to explain the height of the mountains of ice in these la 
titudes. But considerations drawn from the temperature ma; 
lead us to incline to his opinion. In fact the temperatures ii 
these latitudes are almost always below zero, even at the sur 
face. Ross has given meteorological tables in connection witl 
the account of his voyage in the Isabella and Alexander. Thi 
temperature of the surface of the sea was noted four time 
daily. On summing up the observations made betweei 
63°.49' and 75°.4-4' N. Lat. during the months of June, Julj 
August, and September, I find only thirty-one days in whicl 
the temperature of the sea was above zero ; during th 
rest of the time it was below it. The maximum was + 1*".!! C. 



* Journal of a Voyage to the Northern Whale-Fishery. 1823. 
t L. c. p. 141. 
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he mmimora IMl. In the seas of Spitzbci^en, even 
BO" N. Lat, I never found the temperature of the open 
'»elow + O".? at the surface, and almost always it was higher 
*t + I'.O. We should, therefore, err, were we to draw in- 
ferences respecting the icy ocean from Baffin's Bay j and even 
tiiough ulterior researches should prove that tlie glaciers of 
tte latter place advance into tlie sea by sliding along the 
Ijottom, that would determine nothing against those of Spita- 
bergen, the shores of which ate washed by an equatorial cur- 
rent of warm wster, as we shall attempt to prove elsewhere. 
Cautet of the progression of the Spitzbergen Glaciers. — The 
glaciers of Switzerland descend to the plain by a progressive 
ind continuous movement ; this is a fact admitted by every 
me. This movement is very perceptible during the warm 
I, but it docs not altogether cease in tlie winter. De 
Saussm"e* and Albert de Hallert have demonstrated this, and 
the destruction of the vlUage of Randa, in the Haut-Valaia, 
overwhelmed by a glacier from the Weisshom, which fell from 
mhoMt 2000 metres, on the 27th September 1819, furnishes 
lamentable proof of it.* But if authors are agreed as to 
tact, they arc far irom being so with regard to the expla 
tion of it. De Saussure,§ Escher do la Linth,]] and Andn5 
Luc, attribute this progression to the weight of the ice and 
the sinking produced by the melting of the lower surface rest- 
ing on the ground. Ever since the time of Gruner 1 a 
cause has been admitted, namely, the expansion of the wal 
when passing into a solid state. Latterly this opinion 
■ bcenmca« explicitly stated by T.deCharpentter,** and Prii 



t Quoted by Do Luc ; note on the Olociera of tbo Alp« (BiblioUi. Unlr. I 
I de Geneve, May 1Q39, p. 142), imd JamegOD's PhiJotopbical Joiuaal, voL;l 
L xxviii. p. 15. 

t Beiicht ron det Zeistoeruog dcs Dortea lUnda von Vcnoti ((HI 
I.Aanalen der FhyEik, t. G4, p. 2U'J. 1820. and Edinburgh PbilcH 
f /onrnal, vol. iiL p. 27*-) 

S L. c. g 535. 

II Gilbert's Annnlen der Pbyiik, t.G»,p.in. 1B3I. 

^ BeHiipUon des Olnden de Is SuLmo, ji. :)37- 177U. 
!•*" Qilbeit'B.iiMaJai<<«ri'^ffU,Vffl.ljdii.p.WS. 
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J IX,* Uii 3cd and admitted by Gilbert,t and lastiy re- 
D^Bvlooed, L jry recent times, by M. Agassiz.J The weigbt 
of the ice, dilatation of the water freezing in its crevieesj 
and their cni 'gement as a necessary consequence, appear to 
me to be liree causes which operate most powerfully in 

producing u. progression of the Spitzbergen glaciers. In fac^ 
the sinking ui which Saussure speaks could not be regarded 
as one of the means of accounting for it, for these glaciers 
never melt on that surface which is in contact with the soil. 
The following arc my proofs : — At Magdalena Bay there 
were, as I have am,.™, small glaciers which ter- 

mmated on the top of u id not descend to the sea. 

I have examined the: the smallest streamlet of 

water escapes th regai'd to those whicli 

advance info t ,. ^ ;o assure one's self directly 

whether they guc i at their lower part, since 

the latter would be lua lelow the ice. The rivu- 

lets which run laterally e glacier and the moun- 

tain owe their existence ... ling of the snows. The 

experiments which wo made on the temperature of the earth, 
appear to me equally to demonstrate that the glai^ers Af 
Spitzbergen do not melt ander the influence of terrestxiil 
heat At Bell Sound, the earth was frozen very hard at leait 
to die depth of a metre. We were obliged to pat wann Vftt.. 
ter into the hole in order to continne the bore. On the 3(1 
and 4th of August 1838, a thermometer sunk 0'".43, aOd 
observed for thirty-three hours, afforded a mean of + 2°^ C; 
the maximum was + 8°.4 ; the minimum + 0°.2. At Ikfag^ . 
dalena Bay another thermometer sunk 0'".35, and, observed 
from hour to hour for ten days^ gave a mean of -j- 1^65 ; dM 
maximtun being -|- 2°.40 ; the minimnm -f- (f.40. The dior^ 
nal variations followed those of the atmospheric temperatun. , 
Thus, in Spitzbergen, the ground is frozen in the middle of 



* Ibid. 1.64, p. 183,1820; and Biblioth. Univ. de G«i£t(^ t. xi and xS. 
(aw. Hr.) 

-t- Arnifilan der FbTuk, t. 64. p. 183. Bee the notes, 

X SuUetia de la Scxd^t^ de Oeologia de France, t. ix. p. 443; and 
"^bliotli. Univ. de Oen^, Mft? lUO, vol. xxm. p. 134-S }. Mid J 

ntmal, vol. xxvii. p. 3S3. 
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mraor to the depth of a metre, and the surface is warmed 

ply by the direct rays of the sun. It is evident that this in- 

Itieiice cannot act on ground covered with glaciers. The 

mospheric heat cannot penetrate across masses of ice of such 

\ thickness, and the tjround on which they rest is necessarily 

It was our intention to assure ourselves directly of 

liis ; but circumstances, independent of our wishes, prevented.* 

In his excellent work on the temperature of the oarth,t 

■ofessor Bischof has fully demonstrated that an ordinary 

l^lacier cannot melt under the influence of central heat when 

ihe mean temperature of the earth which it eovei-s is at zero, 

pow, he shews that,J among the Alps, it is at 2002 metres 

lOve the sea that this medium is found. This point being 

r itill 468 metres below the line which separates the lower and 



* tS.. Elio de Beaumont his insetted in the Journal of tho InllitMt, tst 
15th June 1836, a. ph^Bico-mnthematical note on tlic rdation qni aciite mbn 
Vepaisseiir que laghtcFi ptTplliKUti j^xcinf aeipiSrir daiu tm liea donni, ei iUie- 
eroiufmcnt de teinpfmture qu'on vbtervc dam lei li«ax pro/undt. If we applj to 
(ho gladers of SpltJibergen thu conEcquences which result from these for- 
mnlee, wo will find thnt the face in contact with the ground ouglit to bo in 
n state of meltbg, and that consequently the increase of tlie entire muBs in 
thickness will be necessarily limited, if they ncqutro such a power that their 
bass it coropnaod in a zone of terrestrial temperature above zero. In fact, 
the mean temperature of tlie air in Spitzbetgen is very probably 7° C, ; but 
temporaturoH abore sero not being able to traverse cither the ice or tho 
Bnow which covers the ground during the wholo year, wo will take no oc- 
coant of them, in this general mean, from tho monthly tnc.ins of Jaly and 
AugTist which are above zero. The moon transmissible by tho snow and ica 
is thus found lowered to neatly 9 metres C. If we admit, with M. E. de 
Benuniontj thnt tho increase of temperature is 1° for 30 metres, in propor- 
tion OS wo descend vertically into the eatth ; if ws suppose, 
the conducting power of the ice for heat is equal to that of tho 
must follow thnt a glader mast be 370 motros in thickness before' 
the uogeolherme of zero. If it pass this limit, it me) 
hitherto obaecved in Spitzbc^cn, the most dcnsc- 
meUcs of rctticat height at tho margin of t1u> 
reach the melting point, since its base is on a 
— 6° C. But'if it were possible to visit the' 
probably there find masses of ice whoso lidfh 

t Die Wacrmelehre dcs Inncm 
Bischof in Jameson's Philosophical Joiunol, 
. J Ibid. chap, xviii. 
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upper glaciers, we may establish a new analogy between 
Mors do Glace and those of Spitzbergen.* 

The weight of the ice must necessarily draw the glad 
toward the lower parts, and it acts the more powerfully c 
iiig summer, because nothing is then opposed to the prog 
sion of these lower parts. The freezing of the water in 
crevices is still another force of great power, as we have b 
above. 

Without having recourse to any hypothesis, the foUowinj 

my conception of the manner in which a glacier advances 

In summer immense transverse crevices divide its entire n: 

vertically into so many secondary wedge-shaped mass 

consequently its surface is increased by the sum of all 

spuces which the crevices leave between them at their up 

part. The glacier resting firmly against the mountain c 

not be pushed backward^ it is, therefore, at its lower pt 

»'licn nothing arrests it, that it becomes displaced, and ma 

forward. Winter following, these crevices are filled w 

snow blown into them by the wind, or falling in the form 

avaliinchcs. This snow becomes ice under the alternate 

fliiences of melting and freezing during the months of Mi 

Juno, September, and October. In the succeeding sumn 

new crevices arc formed, the glacier advances, and so on si 

cessivel y. This progi'cssion, therefore, is neither a slipping i 

a sinking (both of which it is difficult to admit,, since the 

must adhere to the ground), but a successive dismemberme 

A comparison will, perhaps, render my idea more intelligibl 

It* we place a portfolio Avith compartments on its back, a 

rest one of its sides against some obstacle, such as a wi 

we cannot open it but by advancing the opposite side, whi 

is alone moveable. The obstacle is the amphitheatre 

mountains wdiich bounds and arrests the glacier on the la 



* M. "Bischof even tries to prove from reasoning, experiments, and fai 
that the central heat of the earth has no share in the melting of gladcrs 
general, and that the streamlets which flow from them are formed by : 
springs which rise under the glaciers, and are increased by melting the 
in contact with thcni. This would explain in another manner why th( 
of Spitzbergcn do not produce streams, because no one has ever obsen 
springs in that island. 
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sde ; the interrals which separate each of the oompartments 
are the creyices ; and the compartments represent the wedge- 
ahaped masses of ice, of which a certain number are every 
year swallowed up by the sea. Is it necessary for me to add, 
that this comparison is not rigorously exact, but that its only 
object is to illustrate my idea 1 It is very evident, for example, 
that the wedge-shaped masses would, in the end, totally sepa- 
rate when the crevices are filled and covered with snow, which 
at a later period must be converted into solid ice. 

Another analogy, and the last we shall allude to, exists bo- 
' tween the glaciers of Spitzbergen and those of Switzerland. 
The latter, in consequence of their annual melting, send to 
the sea great rivers which maintain the uniformity of its level. 
The glaciers of Spitzbergen contribute to the same result by 
periodically throwing into it immense masses of floating ice, 
which lower the temperature of the northern seas, diminish 
their evaporation, and render rains rare and scanty in regions 
situate to the north of the polar circle. If in these countries, 
now covered with marshes which the sun is unable to dry up, 
notwithstanding his long presence above the horizon, rains 
were as frequent as in temperate zones, the line of perpetual 
snow would become still lower, the marshes would continually 
increase in extent, and these regions, already so little fa- 
voured by nature, would become altogether uninhabitable. 

Additional Note, 

Men of science, as well as men of the world, have long been 
desirous to ascertain whether the glaciers of Switzerland are 
continually advancing into the plains, or whether they are now 
in the same place they occupied many ages ago. In Norway, 
also, a few documents have'jbeen collected on this subject. As 
the progress of glaciers prevents cultivation in lands formerly 
subjected to it, it is more easy to find proofs of their advance 
than recollections of their decrease. Acts and contracts 
establish the existence of a house, a field, or a forest ; but 
what interest could the inhabitants have in measuring i 
extent of a surface covered with blocks and sand» and dooi 
to eternal sterility ? 

In regard to Spitzbergen^ the data are still more ono 
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but the following are what I could collect on the subject 
Our two pilots, who had often visited Spitzbergen, assured 
me that they had always seen the glaciers in the same placei 
We tried to obtain information of a more ancient date. The 
lieutenant of the Recherche, M. Delangle, had the goodness 
to lend me an old Dutch map, entitled Nieuwe Afieekning xm 
hat Eyland Spitzbergen opgegeven door de Commandeura Gilet. 
en Oufger liepy en iwV ligt gelegi en ugtgegeven Gerard Van 
Kculen Boek en Zeekaart^ verkooper aan de Nieuwenbrug^ nut 
FricUegie^ vor 15 Jaaren, 

This map has no date, but it cannot be earlier than 1707, 
the time when Commander Giles discovered the land which 
bears his name. The rudeness of the execution proves that 
it is not posterior to his time, unless by a very few year& It 
is ill laid down, but there is considerable accuracy in the de- 
sign of the coast. Bell Sound is put down under the name 
of Bel Bond of Klok Bay of Wilkm van Mugens Bay. In the 
place now occupied by the great glacier of Bell Sound a nar- 
row tongue of land appears, behind which is a creek with an 
anchorage, which bears the name of Schooiie Bay. At the 
bottom of this bay there is a small river designated the Bar- 
dammer lUver, Nothing of this kind is now to be seen at 
J^ell Sound, the whole of the part in question being occupied 
by the glacier. But we find other details which prove the 
accuracy of the Dutch hydrogi^aphers. The mountain on 
which we had established an observatory is called Slaad-berg, 
AVe recognise the small island of Eiders, and the river Sar- 
dam is perhaps the considerable rivulet which runs along the 
western side of the glacier, and which the latter may have 
diverted from its course. We cannot admit that the authors 
have neglected to mark the glaciers, for that of Pointe aux 
Renards is exactly indicated. 

On the same chart the bottom of the Bay of Magdalena is 
semi-circular, as it would be if the glacier did not advance 
into the sea ; and we perceive a small island to the north in 
a place which is now occupied by it. 

It is therefore possible that the glaciers may have advanced 
since the period when the coast was surveyed by the Dutch. 
At the same time, I do not grant to these observations a confi- 




'. SteveasoD on Long's American Frami iifii(^ 
lence which they do not deserve ; hut they Iiave appeared to 
J sufficiently curious to be noticed. At all events, the in- 
reaee of the Spitzbergen glaciers cannot be unlimited, for 
kill be always checked by the sea, which contiiiually swol- 
jpws them up in proportion as they advance into it by de- 
lending from the sides of the mountains. 



Notice relative to Lon^a American Frame- Bridge. By D&rin , 
Stevenson, Civil Engineer, Edinburgh. With a Plate^ ' 
Communicnted by the Society of Arts for Scotland.* 

The American bridges, as is generally known, are construct- 
ed almost entirely of timber, a circumstance which is easily ac- 
counted for by the abundnnee of wood and the scarcity of good 
materials for building bridges of stone, both in the United States 
and Canada. But even had good building materials been 
abundant, the rivers, lakes, and arms of the sea, spanned by 
the American bridges, are so extensive that the consumption 
of time and money which would necessarily have attended the 
building of stone-bridges, in such situations, would almost, in 
every case, it is to be feared, have proved too groat to warrant 
their erection. Under these circumstances, as is natural to 
suppose, the erection of timber-bridges has occupied much of 
the attention of the American engineers ; and the finest ape- , 
cimons of timber-bridge architecture that I have met with are 
to be found in that country. 

To give a single instance of the extent to which bridge- 
building is carried in America, I may quote the dimensions of 
the Columbia Bridge over tho River Susquehanna in Pennsyl- 
vania, which I visited in 1837. This magnificent work cc 
sists of no less than 29 arches of 200 feet span, and is suppo: 
cd on two abutments and 28 piers of rubble masonry, w' " 
are founded on rock at an average depth of 6 feet be' 



* Eead before the Society of Arts for Scotland, IBUi May H 
was remarked b; Mr Bnm, tbe urcbitect, that tbe prindpte i 
framing of this bridge is constructed might be applied 'with g) 

Lto many other ptnpoacB than bridges, where great lightness, < 

Mtrcngthimd rigidity, axs requticd, — J. T. ^k. 
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surface of the water. The %vatcr-way of tho faridge measura 
5800 feet, and its whole length, including piers and abutmenti, ^ 
is one mile and a quarter. The superstructure (consisting of 
the arches and roadway) is wholly of timber. The bridge ii 
supported by three wooden arcs, forming a double roadwsy 
which is adapted to the passage both of road and railway ca^ 
ringcs. There are also two footpaths, which make the whole 
breadth 30 feet. 

In a country where so many bridges eust, it is not difficnit 
to conceive that their construction must be very various, and 
it would be tedious to enumerate the different principles of 
construction wlucli'^have been introduced and successfnlly 
practised in America. Some of these are very excellent and 
well adapted to many situations. So much is this the case, 
that liaving been consulted lately by H. F. Brown, Esq. as to 
the erection of a bridge of 150 feet span for his estnte in India, 
I recommended the adoption of the bridge invented by Colonel 
Long of the United States Engineers^ Corps as that which; 
under all circumstances, appeared to be most suitable, and a 
model was nuide bv Messrs J. W. Maxton & Co. of the Leith 
Eni^nnc W()rl;>^, froniworliinp^ drawings furnished by me, which 
Vv'rtS exhibited by Mr ]3rown's permission at a meeting of the 
Society of Arts. 

The model was constructed on the same principle as that 
shewn in Plate VI. Fig. 1 is an elevr.tion, Fig. 2 a plan, 
and Fig. 3 a cross section. The level of the road is indicated 
by letter a, b represents the** string pieces,'' as they are called 
in America ; c the *• posts'' ; d the " mainbraces" ; and e the 
** counter-braces.'' 

The string pieces are formed of three beams, in the manner 
shewn in the plan and cross section. The posts and main- 
braces are in two pieces, raid the counter-braces are formed 
of a ^;ingle beam. Figs. 4, 5, G, and 7 illustrate the manner 
in which the joining is formed, at the points where the posts 
and braces are attached to the string-pieces. Figs. 4 and 5 
are enlarged diagrams, shewing the manner in which the posts 
are fixed to the strings. In Fig. 4 the strings are shewn in 
section at letter b, and the posts passing between them at c. 
In Fig. 5 the posts are shewn in section at c, and the strings 
at If. Fig. G shows tVvc mioviveT o? fcdw^thQ main and coun- 
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r braces to the upper string-piece. In this diagram is tlie 
c the post, d the main-brace, e the counter-brace, and 
Eis a wedge of hardwooJ, by which the whole woodwork ia 
jghtened up. Fig. 7 shews the fixture employed at the lower 
[ling. In this diagram b is the string, c the post, d the main- 
race, e the counter-brace.^ a wedge of hardwood, and/a block 
1 which the counter -brace rests. The frames are connected 
\t the top by cross beams, x, and at the bottom by the beams, 
marked letter y, which support the planking of the roadway. 

The advantages attending tliis construction of bridge, which 
is called in America " Long's Frame- Bridge," are, 

\sl, A compai'ativoly small quantity of materials, arranged 
as shewn in the plate, poesesses a very great degree of strength 
and rigidity, 

2d, The bridge exerts no lateral thrust tending to ovep- 
tlu-ow the piers or abutments, which may consequently be 
made in a much lighter and less expensive manner than tlie 
abutments or piers of arched bridges of the ordinary construc- 
tion. 

3rf, The joinings of the different parts of the bridge are 
effected by the use- of comparatively few bolts or spikes, a 
method which admits of its being very easily repaired when 
decay of the materials or other causes render.it necessary- 
White Pine (Fimts Slrobus), which grows in great abundance 
Slid perfection in the United States, is generally considered 
test suited for the construction of frame-bridges. This tim- 
ber is preferred on account of its lightness and rigidity, and 
also because it is found to be less liable to warp or cast o 
exposure to the atmosphere, than most other timbers of t 
country. 

The peculiarities in the construction of this description i 
bridge, and the manner in which the mortice and tenon ji 
and the seats for the different wedges are formed, cu 
be shewn by a reference to a model or working dra 
a large scale. The wedges arc introduced for tlie ) 
tightening the truss-frames, and thereby rendoriug 
structui'e stiff and rigid, and on the nice fitting erftJn' 
and mortice, and tenon joints, the stability and riu 
* structure in a great measure depends, la ^ 
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bridge the several parts of the two truss-frames are, in ihd 
first place, properly fitted and put together in the work-yaid; 
and after this has been done, and the beams and flooring tim' 
bcrs prepared, and the abutments built for the reception of 
the bridge, preparations are made for erecting it by forming a 
temporary bridge or support of pile-work in the bottom of the 
river or ravine which it is to span. This support is construct 
ed in a substantial manner, and raised to the level of the lower 
part of the bridge. When this has been done, the truss-fraineB 
are taken asunder and erected piecemeal, and the lateral braoes, 
flooring timbers, &c. applied in the manner shewn in the 
drawings. 

The only peculiarity that remains to be noticed is the tfrfe- 
ing home of the keys or wedges, an operation which is done 
in the following manner before the scaflblding is removed >-* 
Four workmen, two stationed on each side of the bridge, com- 
mence by driving the keys of the posts on each side of the 
centre post (taking care to drive the keys at the bottoms of 
the posts first, and afterwards those at the tops), and so ad* 
vancini; gradually with each post towards the abutments at 
each end of the bri(l<^o. The counter-brace kej-s are next 
driven home, and in doing this the workmen commence at the 
abutments and drive regularly along to the centre of the 
bridge, driving them as hard as they may be driven without 
splitting or injuring the wood, with a smooth-headed hammer 
weighing four or five pounds. This operation having been 
completed, the llooring is put on, and the scaflblding removed, 
when the bridge is ready for the passage of goods and pas- 



sengers. 



In conclusion, I may remark that bridges constructed on 
this principle, varying from 100 to 150 feet in span, are very 
commonly met with in .the United States ; and on the Ameri- 
can railways I have crossed bridges of this construction, va* 
rying from 50 to 100 feet in span, in a heavily loaded train 
drawn by a locomotive engine, weighing from 12 to 15 tons, 
without observing the smallest appearance of fracture, or even 
of yielding in the woodwork of the bridge. 

Edinburgh, A}>Til 1839. 
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On the Tea-Plantations in India.* 
We cannot conclude our notice of the January number of the 
Idinburgh New Philosophical Journal, without regretting to 
le so much of its valuable pages occupied with a report on the 
lanufacture of tea, and the extent and produce of tea-planta- 
ions in Assam, by C. A. Bruce, Siiperintendant of Tea Cul- 
ire, because we think the report is calculated to mislead the 
ublie and occasion disappointment, instead of being likely to 
lear iip any of those difficulties that are as yet to be over- 
jnie before the Assam Tea Company can expect to reap any 
■etum for the outlay of capital. 
Mr Bruce states that he submits his report with diffidence, 
,ving had something more than tea to occupy his mind ; 
levertheless Iiis knowledge of tea localities is much extended 
lince ho last wrote, embracing no less than 120 tUfferent tracts, 
>me of them vf*y extensive, both on the hills and in the 
lains. Mr Bruce does not state that this number includes 
itches of wild tea-plants found by Mr Griffith at Cujoodoo, 
!ookum, and other places, and those found by Captain Han- 
%y at Jeypore, and we believe by Colonel White, Mr Bigge, 
xd Captain Jenkins at Namroop, Jeypore, Boorthath, &c., 
: the nurseries cultivated at Suddyah by Captain Cliarl- 
<a as early as 1824. We shall merely endeavour to exa- 
mine what information the report before us conveys regarding 
the existence of 120 tea-tracts alluded to above. 

Mr Bruce, in crossing a hill 300 feet high at Jeypore, found 
a tea-tract which must be three miles in length, as he could 
not see the end of it ; and at the foot of this hill he saw ano- 
ther tract, which he bad not time to explore. He next found 
tea on Cheriedoo, a small bill close to the Dacca river, and 
again after crossing the river, ata place ■ ^uthoweah, 

near the old fort of Ghergong. Nei^ mr places 

Mr Bruce had time to examine, w collection , 
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ot aay finther penoobl information llian tliat wliich we hare 
above itoted. Again, Mr Bruce found tea to the south-west 
of Gabrew ; and tlma the 120 localities are reduced to live, in 
niiidl ha bai himself seen the tea-plant growing, even snp- 
ponng hit experience to be such us to render his mistakin* 
•ome other plant ta tea unlikely, which is by no means ca- 
taiii| particularly aa he mentions having found on the nest of 
the Dhoiueree a different species from ivbat we cse, but 
still tea. "With tiiis amount of new information Mr Brace 
prores by ai^nment, tts well as the reports of natives " wdl 
acqiuiiited with the U^af, having been in the habit of drinliing 
tea," dlat lai^ tractl of the A'aga mountains arc covered Ttith 
tea-planta. On information not one whit more satjiifactor; 
than that on which Mr Bruce clothed large tracts of the Xagu 
mountains witli tea-p]ants, has he covered a largo portion irf 
Upper Asaam with them, though we have no doubt it will be 
found, after all, that it is confined to a few limited patclies 
here and there, in variuus parts of the forests, and by no means 
nniversally diffiised and abundant, as Mr Brace's report would 
lead the public to Imngino. 

As a specimen of Mr Bruce's way of shewing the extent of 
the wild tea-plants, wo may quote the following : — " In giving 
a statement of the number of tea-tracts, when I say tbat 
Tingri, or any other tr.ict, is so long and so broad, it mustk 
understood that space to that extent only has been cleared, 
being found to contain all the plants which grew thickly to- 
gether ; as it was not tbouglit worth while, at the commence- 
ment of these experiments, to go to the expense of clearing 
any more of the forest for the sate of a few straggling plants. 
If these straggling plants were followed up, tbey vnmld, m alt 
probabilitt/, be found becoming more numerous, until yon finmd 
yourself in another tract as thick and as numerous as the oae 
you left ; and if the straggling plants of this new tract were 
traced, they would by degrees disappear until not one was seen ; 
but if you only proceeded on through the jungle, it it ten toon 
that you would come upon a solitary tea-plant, a little farther 
on you would meet with another, until you gradually finind 
yourself in another new tracts as full of plants as the one yen 
had left, growing absolutely so thick as to impede eack «iit^* 



§ron>th. Thus I am convinced that one might go on from one 
tract to another." 

Moat people in perusing this would anppoae that Assam waa 
covered with tea-plants, and that so far from Mr Bruce exag- 
Ijcrating in saying you might go on for miles, the reader would i 
imagine that you might travel from one end of As^am ta 
Ihe other through a succession of tea-tracts. For a tract the 
reader must understand a patch ; several patc-lies often occur, 
too, in the same vicinity, and it ia between these that strag- 
gling plants are found. Mr Bruce, liowever, calls each of 
these patches, tracts ; and the common jungle, patches. Thu9 
he sajs, — " All my tea-tracts about Tingri and Kahung are 
formed in this manner, with only a patch of jungle between 
them, which is not greater than i\hat could be conveniently 
filled up by thinning those that have too many ]dants. At 
KaJLung I have latuly knoched tbree tracts into one, and I 
^lali probably have to continue doing the saifte until one 
tract sliall be made by what now consists of a dozen." Mr 
Brace's substitution of the term tract for what is in reality a 
mere spot, is most unfortunate ; and yet it does not appear to 
iavebeen accidental, as he observes, — "I have never yet seen 
the end of Juggudoo's tea-tract, nor yet Kujudoo's or Nin- 
grew'fi," Now, two at least of these localities were visited by 
the Assam deputation, and their extent measured and found 
(o be very limited, and not larger than a common cottage- 
garden. There may bo other two or three similar patches in 
the vicinity, but it appears to us too great a stretch of the 
imagination to say, that the plants of these isolated Uttla 
patches " run over the hills and join, or nearly join," similar 
little spots in distant parts of the country ; and to infer from 
this supposition, that the vrhole country is covered with tea- 
plants, or tea-forests, as they have been very improperly styled , 
It is easy to imagine how Mr Bruce makes up the number of 
tea-districts in Assam to 120, when every patch of jungle in 
which a few plants occur is considered by him a tract, 
however closely it may bo connected with several other simi- 
lar little clumps of plants in the same vicinity. 
Any one rising from the perusal of Mr Bruce's report would 
ose that Assam is covered with tea-plants, requiring no 
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other cultivation than the mere destruction of the surrotmd- 
inff forests. Mr Bruce thinks fire is as beneficial to the tea- 
plant as it is destructive to all others ; and that the only cul- 
tivation or care that plant requires is merely to bum it down 
to the roots, by setting fire to the fiirest in which it is i;o com- 
mon. In the first or second year after this, Mr Bruce is of 
opinion tliat we shall have nothing more to do than commence 
the manufacture of tea from an unlimited stock of plants ex- 
tended over 120 tracts, which those who peruse Mr Brace's 
report may consider equivalent in extent to as many districts 
or even counties. 

Instead of finding Assam one extensive tea-garden, how- 
ever, we suspect that the Tea Ck)mpany will find that be- 
fore they can manufacture, they must begin to plant; aod 
that circumspection and skill will be required in the selection 
of the most suitable lands. We have so poor an opinion of 
the extent of the wild plant, that we think it would hardly 
do more than afford sufBcient seed for new plantations. So 
far, therefore, from all things being ready in Assam for the 
extensive manufacture of tea for commercial purposes, as the 
public are led to imagine from the report of Mr Bruce, we 
tliink that every thing is yet to be effected, and that some 
time and money have been spent in vain, and the public ex- 
posed to encounter some degree of disappointment, in conse- 
quence of Mr Bruce's report being allowed to go abroad with- 
out a few remarks from the Tea Committee to qualify what 
appears to us the extravagant views contained in it regarding 
the extent of the tea localities. With the Assam tea, as with 
other objects of popular interest, nothing is received with fa- 
vour that does not flatter our expectations, however unreason- 
able and absurd tliese may be in reality. We always find in 
the long-run, however, that we have to pay pretty dearly for 
our indulgence ; for while few have the moral courage to ex- 
press an unpopular opinion, thousands live and flourish for a 
time by the dissemination of popular error, until something 
happens to give the question another turn. With regard to 
the subject before us, all we will venture to recommend is, 
that such flattering reports as the one we have noticed be not 
allowed to impress us with the idea, that the present stock of 
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rild tes-planta in Assam is of such extent as to afford any- 
; like a return to the Assam Company. From what we 
lave ourselves seen of the tea-plant in the Sing-Pho jungles, 
Rn the Muttack, anil in Raja Pamnder Sing's territory — the 
only three tracts in which it occurs — ^the whole root and hrancli, 
if converted into tea, would not make a single consignment 
such as would annually be expected from the Assam Tea 
Company ; and after a careful examination of Mr Bruce'a 
report, as it appears in the Edinbnrgh Philosophical Journal, 
we regret to find that, in our opinion, the 120 tracts with 

I which Mr Bruce has covered the map of Upper Assam, are 

I for the most part either imaginary, or altogether dependent 
pu native report. Mr Brace's adoption of the terra tract for 

ich little patch of jungle in which a few tea-plants are found ^ 
issemhled, is, as we have already stated, enough to lead to \ 

'misconception. It is not, however, more objectionable than 
the term tea-forests, we believe applied in the same way by 
Dr Wallich. In our oivn report we employed the terms colony 
and locality ; the latter term we believe was adopted by Mr 
Griffith, who also used the terra patch in preference to colony, 
which was objectionable, inasmuch as it implied that the 
plants were introduced rather than indigenous. We think, 
therefore, that Mr Bruce should, according to that respect 
usually paid to priority in such cases, if not to avoid the ap- 
pearance of exaggeration, have employed some one of the 
above terms in preference to tract, which it might be proper 
to confine to an assemblage of tea-patches, as the Muttack 
tract, Tingri localiti/, Sing-Pho tract, Ningrew locality or 
plantation, according as the plants may be of the wild or cul- 
tivated stock. The remainder of Mr Bruce's report is chiefly 
made up of details regarding the manufacture of tea ; but as 
these are derived entirely from the Chinamen employed, for 
whose word Mr Bruce, as well as the public, can have no 
curity, this part of the report is to be received with some 
tation. The quality of the tea produced will be the 
tenon of the merit of the process or manipulation 
The proverbial neatness and delicacy of Chinese < 
should have thought at variance with the foUowi 

1 process of making aoucfiong, as given by B 




S09 0« M« Tea-PlMtattont in India. 

** Tb* nm then itandH up, holding on by a p06t or some 
moh Uiiiig^ and wockt tlic ball of leaves under his feet, at the 
■uu time aUematoly pressing with all his weight, first witli 
one fofAt tiwn with the other.". . . " The tea is taken hot from 
the p«n and packed Armly in l>oxes, both hands and feet heicg 
aied to prm it down," &c. As t«a-drinkers are not the least 
futidioat portion of the community, we should recommend 
Ur Bruce to endeaTOur to introduce a substitute for the feet 
in theie (^erationi. 

We think It would be a hardship to adopt Mr Bruce's adyicc 
Widt regard to the prohibition of opium in Assam. The As- 
■emcee have few Inxuric^, and to deprive them of such m 
they have, wonld be doing them a very questionable bind cf 
Mrriee. We doubt if levying high duties on opium-land 
would hare the effect of preventing the cultivation of tlie 
drug: if the Aasamese are fond of opium they will have it, 
and public measorei for putting down its cultivation and pie- 
renting its introdaetion, would be rather difficult to enforce 
hi en isolated provinec, surrounded as Assam is on all sides 
by countries in which opium might be cultivated without re- 
striction. Mr Bruce, liowever, states, that a native of Assam 
will steal, sell his property, and even his children for opium; 
and as Mr Bruce himself dealt in the drug tip to the period of 
his employment as superintendent of tea oultiTation. he had 
doubtless the very best opportunities of witnessing the immwil 
effects he describes. Let us hope, however, that the onltiTft- 
tion of tea will in that province be carried on to an extent that 
will supersede opium both as a source of profit and luxury. It 
will be our duty to watch the progricBS of this new stqile ; 
and while we shall hail with satisfaction every snocenM st^ 
towards its introduction, we shall freely point oat whatever 
'appears to us likely to retard or endanger the final Bnocesa of 
the scheme. 

NoU—yf^ Dnd the report pnUuhed in the Edinboigh E^ilotophicil Jon- 
nal to be the inme with that which appeared id the Joonial.of th« Am«& 
Society. How it could have passed tlirough the Tea Committee withnt 
eliciting some oliserratioiie from Dr Wallich wo cansot imaging 
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On Sprinj and Bivcr Ji-'aler, aa connected wilh IleaUk and 
tht Arts. 

Many of our readers will doubtless remombor that the lovely 
city of Lyons, — the ancient Luifdunum, — when under the sway 
of imperial Rome, possessed a noble aqueduct, ivbich, from 
the spring-head of Mont Pilate, fumislied a superabundant sup- 
ply of the first necessary of life to its inhabitants — a supply 
which, when reduced to a modern standard, amounts to not less 
tlian five millions of imperial gallons a-day. That invaluable 
Ijoon has now, for many ages, been susponded ; the colossal 
work has long lain a ruin, and the citizens have been forced 
;o resort to the waters of the Rhone and the neighbouring 
springs. This exchange has very generally been believed to 
T)e attended with numerous disadvantages and evils ; and this 
circumstance has fortunately induced Professor Dupasquier, 
one of the physicians of the Hotel Dieu, and a member of the 
Council of Health in the department of the Rhone, to imder- 
talte an extensive and laborious investigation of the whole 
Bnbject, bringing to its elucidation all the appliances which 
modern science can suggest. The results of this investigation 
he haspublished in a large and learned treatise which lies be- 
fore us,* and in which he has arrived at the conclusion, that it 
would be greatly for the benefit of the Lyonnais again to re- 
sort to an aqueduct — ivbich has been proposed — and afresh to 
obtain from springs, on the banks of tbe Saone, supplies which, 
he believes, would be scarcely less productive than the an- 
cient ones. Much of the interest connected with this impor- 
tant investigation is necessarily special and local ; but, on the 
contrary, many of the results which have been obtained are 
new and weighty, and, as connected with Hygiene and the 
arts, cannot fail to be interesting to the physician 
mist, to those connected with the arts, anil 
reader ; and hence we shall present a s) 
work. 

As remarked by the author, the va^* 
centiy been made in tbe art of chen 

"f * DcB eaax S.a Source ct dee c»ux 
I J^^ort By^eniquc et Induatiicl, && 
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\ vac kninrledge of tlie composition of water. It 
Ml ilmtet exclusively mineral walers which 
hftTe attraotod the attentibn of chemists; and the careiiil study 
of the more ovdiauy kinds of water, whether for drinking or 
employiMnt in the arte, lias hecn nearly wholly neglected. 
Heme, in the wsoompliduncnt of the bisk he had undertaken, 
M> Dapaeqnier Hon fimid that the most valued opinions con- 
oenuDg the propertiee both of river and spring water were al- 
together TSgoe and iwttsfactory ; that so far as Hygiene was 
oonceroed, no progtM had been made since the days of Hip- 
pocrates ; and that as it Regards their employment in the artf, 
and espeoially in dyeii^i not only has the subject been studied 
in the moat n^erfieial manner, hut many gross errors are still 
preralent, not onlj among the common workmen, but among 
thoae acientifio indindnals who direct and assist them. | 

In endeaTOoring to nqiply the many deficiencies which ex* 
ist on the snljecti the author undertook long and laborious re- 
aea r c h ee, which present original Tiews ; and he directs atten- 
tion to the following points : l»t. To the influence, upon the 
animal economy, of the temperature of the water which ii 
drunk ; 2d, To the utility, in water, of certain substances 
which are foreign to its atomic constitution ; Sd, To the difie- 
rence which exists between the various salts of lime fotmd in 
potable waters, as it respects their wholesomeness, and the 
arts ; 4/A, To the comparative action of the different caleam- 
ous salts upon soap ; and, blh. To the part assigned by Mature 
to the carbonate of lime in the process of digestion, and its ii^ 
fiuence upon the colouring principles of dyo-stuffs. 

We must here omit all that the author has siud respecting 
the historical portion of the subject, and also his an^ysiirf 
the various springs of the different wella and fomitains (tf tiw 
city of Lyons ; but shall introduce a few of hia statement!' 
concerning the waters of the Klione. This river, taking it! 
rise from one of the largest glaciers in Switzerland, prerioai- 
to reaching the Lake of Geneva, receives a large qaantitjr «f 
water, which is produced by the melting of the snow and ice 
which cover the summits of those Alps through whose Tallm 
it wends its way. It is reckoned there are about fbrtv-tiro 
important glaciers which supply their contributions to tUn 
irer^ in^uding in this eQumeie.\X<3& \^u»a -wViitf^ \iwss iMtt 
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Knters into tbe Arve, a tribatar; joining tlic river a little be- 
■dw the Lake of Geneva, and which receives the waters of th» 
Hkicters of the valley of Chamouni. The waters of the Rhone 
Hre considerably augmented during the lients of summer, by 
Bie melting of the snow ; and during this season, the waters of 
Kie Lake of (jenevarise, notwithstanding its vast extent, to be- 
■ireen six and eight feet, as the maximiim. This cireumstanco 
■Istinguishes the rivers of high mountains from those which 
Htke their rise in less elevated regions ; whose increase occurs 
■b the rainy seasons, and their greatest subsidence at the pe-' 
Biod of the summer's heat. 

K The Rhone, at its egress from the Lake of Geneva, wher« 
Bt deposits all the sand and mud with which it is loaded during 
whs impetuous course in Le Valaia, is perfectly pure and trana* 
fcarent. Its colour, — a fine blue, somewhat tinged with green^ 
K— as is well known, has often engaged the attention of philo- 
sophers, and several explanations of the phenomenon have 
Keen attempted. This lovely hue it soon loses. Immediately 
bfter passing the town of Geneva, it receives the waters of the 
nlrve, the torrent which, as we have already hinted, comes 
Ffrom Mont Blanc, and which, in its rapid course, passing over 
a bed of rather deconiposible schist, is soon loaded with fine 
mud, which, in summer especially, darkens its waters, and 
confers on the Rhone, a very deep greyish tint. Somewhat 
further down, the Rhone receives also the Ain, which, during 
its floods, brings down the marls and clays of La liresae, and 
contributes not a little to alter its original limpid purity. Ac- 
cording to the appeaa-ance and the quantity of these different i 
tributaries, the Rhone, in passing Lyons, varies in its physical ] 
qualities. If the Arve predominates, it holds suspended i 
greyish sediment ; on the contrary, when the Ain, swollen bfl 
the rains, manifestly augments the size of the river, its waters 
contain a calcareous argillaceous earth, wMcb cfimmunicatesl 
to it a yellowish tint. 

In winter, the water of the Rhone 
pid^ in spring, as soon as the melt 
commences, it increases in sixo m 
every day till well on in autanuk. i 
I creases, and gradually t 





310 Oh ^vr^ ^^ tttver Water, aa 

flooatitntioni u wa ihall bgHnd-by remark, supplies a Kfldt 
wUcli oODbtdlotl thoM eoadiHtoas which would bo natnTally 
dnwn finm ib fhyritil iwmlHion. In winter, the trster *>f 
the Rhone, wlmi at ill Hutlimnib as to quantity, contains, a!1 
limpid and bla« u it ia, man «f the salts and gases in solution 
tlian la the greatert heaia of kummer, at a time when it it 
grey and muddy to tha ejv, bat really at its mnotimum in ciie- 
miiml pnri^. 

The temperatare of Ae Rhonii writer rises in summer to 
77" Fahr., and more. It hat tflen an insipid and disagreeable 
taste, which doei notteaTO it till it fulls to 61", or even to 61°. 
Id winter, the tamperatiuw b iOmetimes as low as 34°, and in 
tile year 1837, when the tenqMrature at Lyons rangod from 
17° to 33° Pahr., the Rhone water descended to 33°, so thot it 
was within 1° of the freeaing point. 

Comparing ita oompontion in winter and snmmer, the fol- 
lowing reeolta were obtdned. 







3 gallons (Ifi litKs) 




In February TB31!, 


Oata. 


CaMllra. 


Cf«iailrtl. 


Carbonic acid, . 


9.8 


27.3 


Oxygen, 


fl.8 


18.6 


Kitcogcn, 


J7.3 


10. 


Solid*. 


Oraauim. 




Carbonate of lime, 


1.51 


2.2«0 


Sulphate of lime. 


0.10 


0.283 


Chloride of sodium. 


a trace 


aioi 


Chloride of calcium, . 


do. 


0.101 


Sulphate of soda. 


do. 


0.108 


Bulpbatc of magnesia. 


do. 


aio3 


Orf[anic matters. 


do. 


atiace. 


Chloride of magnesium, . 


0.00 


do. 



In this table it will be observed that the water of the Rhone, 
in approximating in winter to the good qualities of spring- 
water in its physical properties, also approximateB to ita che- 
mical combination by a considerable augmentation of its gasefi 
and soluble salts. 

After these minute researches concerning the spring and 
river water which supply the wells and fountains of the town 
of Lyons, M. Dupas(\mec '^ici^cce« to resolve the questioiii 
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Whetbw the water of spriDgs is more Taluable than that of 
rivers ! And on this p<nnt he regards it impossible to come 
to any general condosion, as every thing depends npon the pe- 
collar chemical and physical nature of each separate example. 
Thus, the water of La Bievre and of La Beuf^nme^ at Paris, 
contain respectively eighteen and twenty-nine times more sul- 
phate of lime and of chlorate of calcium and magnesium (those 
salts which render water hard — in other words, improper for 
the dissolving of soap and the cooking of vegetables), than the 
water of the springs which rise in the neighbourhood of tlio 
Saone, and which, it is proposed, should supply the wells of 
Uie city of Lyons. The water, then, of the specified rivers 
must be much inferior in value to that of the fountains. On 
the other hand, the waters of other springs — and the author 
cites many examples taken in the neighbourhood of Lyons — 
contain almost a fourfold quantity of these earthy salts, and 
are, in this respect, as bad as the worst water of wells. He 
concludes, therefore, that you may have good and bad spring- 
water, as well as good and bad river-water, and that the ques- 
tion of the comparative excellence can be decided only a pos- 
teriori, and this, too, after you have first established the cha- 
racter of good potable water. 

The qualities which are universally esteemed in drinking- 
water are perfect freedom from all disagreeable taste or fla- 
vour, and clearness, and coolness. The Dictionnaire dea 
Sciences Medicates has the following definition : ** Water may 
be considered good and potable when it is cold, clear, with- 
out odour, when its flavour is neither insipid nor disagreeable, 
nor sharp, nor salt, nor sweetish ; when it contains little foreign 
matter, when it contains air in solution, and when it readily 
cooks dry vegetables." 

The odour which water contracts, in those cases in which it is 
not owing to sulphur or some other active mineral sohstao 
arises from the organic matters, more or less in a state 
composition, with which it has been in eoataot ; 
also from turf, or even, as is seen in maiiy loei] 
certain quantity of cartmretted hydrogen ga% 
engaged frcmi certain clays. If this odour is 
water should not beeofuddered potaUkap4 
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j«eted from alldoaiMtie mM'; oft«n, Iiowever, its {iresencc Is 

only aocidsiitftl, and owing to feome casual admisture or infil- 



tratioD. Ths use of qnioklime, throivii in small quantities inio 
tbo wells, il often fomtd to remove this disagreeable adjunct. 

When the/nrwr ia acid and sLarp, and oiviD>^ to carbonic 
acid, the water need not be pqected as impotable, for it is ia 
no way iDJniioiu to the bedth. Hvcry other flavour, however, 
indicates the presence of Knnetliiiig noxious ; and it should 
not be forgotten, that the total absence of all flavour is no cer- 
tain goarantee of the ezcellanco of water. 

Every kind of strange eatomt should exclude all such water 
from being employed for domestic purposes, except in cases 
of absolute neces&i^, and, in these instances, it should be 
filtered throogh oharooaL Thick and muddy water, however, 
often becomes of excellent qndity after it has remained iu 
a state of repose, w has been filtered through a bed of sand 
or grayeL 

As to temperature^ Hippocratet 



says that the best water is 
that " which is warm in winter and cold in summer." In fact, 
nothing is more disagreeable and more hurtful during hot 
weather, than the use of water whose temperature apprtnchei 
nearly to that of the atmosphere. It appears that, howeru 
excellent it may otbcnvise be, it is disagreeable to the taste 
and sickening ; and a draught of it is not followed by that 
sensation of refreshment and comfort, nor with that renewal 
of strength and activity, which follows drinking cold water. 
This enervating influence of warm water enfeebles the sto- 
mach ; and a great numbei^ of tho diseases which are com- 
mon during the summer may be attributed to it. PreiA and 
cold water may be considered, therefore, during the hot 
season, as one of the necessaries of health for the popula- 
tion of temperate climates, who do not, as in India, use ac- 
tive stimuli for the support of the digestive powers ; and, 
in this respect, spring-water, as maintaining a more equal 
temperature, is preferable to river-water, which is much more 
readily affected by atmospheric influence. 

As to chemical compoaition, water is liffht when it contains 
a suitable quantity of atmospheric air and carbonic acid ; it 
is soft when it does not hold iu solution a quantify ef c^' 
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eareoQg salts sofiicient to curdle soap in water, nor to har- 
den the vegetables which are boiled in it. In this latter (Jtor- 
native, it is hard, and is oauallf regarded as unwhulcsumft j 
and indigestible. 

It most not, however, be supposed that water, the more it ] 
is chemically pure, that is to say, freed from all foreifH' *<!■ ■ 
mixture, is therefore proportion ably salubrious and ajTreoubltf tO 
I the taste. This is far from being the case. Distilled water, 
I which contains neither salts nor gas, is both insipid and dl9> , 
F agreeable, and feels heavy upon tlie stomach. In watur, thi'ro- 
fore, there are certain foreign bodies wliich are beneficial, and 
which improve its virtues as a refreshing beverage ; and thero 
are others, on the contrary, which are hurtful ; and hence tho 
importance of our being able to discriminate between tho two 
classes. To the former class belong atmospheric air, carbould 
acid, the chloride of sodium, and, according to M. DupaB<iuier, 
S small proportion of the carbonate of lime ; to tho tatter, tilt 
sulphate of lime, and the nitrate, also tho cidorido of raloiitnii. 
so soon as it is in considerable quantity, and all organic mat* ! 
ter, especially when in a state of decomposition. 

It is scarcely necessary to insist upon tho utility of air, 1 
or at least of oxygen, in water, and of carbonic acid ; tht " 
change which boiling or distillation produccii in the agreeable 
and wholesome qualities of this fluid in known to every onei- I 
Not so, however, witli regard to the presence of carbotmto of 
lime, which has hitlicrto been supposed to bo Imrtfid ; thin opi- 
nion the author conceives is a popular error, and on this point 
his views are new. Hero it is scarcely nuccKsary to remark, 
tiiat the author excludes from this favourable judgment all those 
waters which, like those of iV«/«/ Mtyre near Clermont, contaia 
as much as 15 grains of tho corbunuto of lime and ms; 
in 1.76 imperial puits (deuz^mmmc» par litre). The p 
tion in which he esteems tln-m uMfful is from 3 to 4 r' 
(de 0,20 a 0,25 t/rammet), in tho same ijuantity of waJ 
reposes this conclusion upou the wtdl-known proport 
bicarbonatis, the alone itatc in which the ^nurt i 
of the carbonate of lime will allow him to viet 
water which prou)ole» OJj^eDtion; and bo U-lt- 
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MoulMHUtto of Kmo will excite tlio digestive functions, 11 

doM th» bictrboiuitc- of soda, in water, and other vehicles. 

RMpeotiliglitirtfiilMtb^tancv^. the most common is gypsum, 
or salphate of lime, M-hich curdles a solution of soap, hardens 
regetables, and renders digestion painful and difficult Tbe 
dikride of eakhnn and the nitrate of Ume have tbe nine 
hurtTiii pn^wrtlM. 

Organio nlntaiKea nri} so difficult to demonstrate by the 
on of chetnioil tatts, that we must not always conclude froiE 
the abuBOO rf i^pfecialle chiirncters diluted by this agency, 
that the intar b ptire. On this point, the author mentions h 
ftet which ww observed at Lyons, in which the use of a well 
whose waten, on tinalysis, shewed nothing; remarkable, in- 
duced an endemic disonlcr in the garrison, and which ceased, 
as Boon as they were diBcontinued. Ejcperimcnts, therefore, 
in socb cases, must he tried ; and if, as a general ralo, the 
water of ponds and niaiehes should ho at once rejected, still 
more anzionaly ahould wc abstain from those whose nse ap- 
peBTB to injure the health of the inhabitants who live in tbe 
neighbourhood. 

As it regards the arts, that water ia usually considered 
unobjectionable which is esteemed a good drinking water; 
but, moreover, certain considerations should be kept in view, 
depending upon the particular art in which it is employed. 

In dyeing, for eaample, clearness is an essential quality to 
the purity of colours, and especially of the more delicate hues. 
It has been remarked at Lyons, that those white silks which 
are prepared with the liver-water are iul'erior, as to brigiit- 
ncs3 and purity, to those which have been bleached frith 
spring-iA'ater. It is also regarded as indispensable that the 
water intended for bleaching, should not contain too great t 
quantity of calcareous salts ; as then they will cause the sotp 
to curdle, and thus not only will occasion waste, but these 
flakes, by attaching themselves to the silk, wool, or cotton, 
will hinder the bleaching of the parts which are thus enve- 
loped, and render the influence of the soap incomplete. 

One remark made by the author is alike curious and inte- 
resting: it is, that the carbonate of lime held in aolatim In 
water, in those proportions in which it is found in good drinking 
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, has not, like other calcareous salts, the property of 
recipitating the solution of soap. M. Dupnaquicr attributea 
i effect to the excess of carbonic aciJ, which LiDders the 
iction of the calcareous carbonate upon the stearate aud 
e of soda, which form soap. He has proved this inte- 
sting fact by numerous experiments, which he describes in 
1, and from which it results that there must be in water 
k proportion of this salt almost six times greater tlian that 
1 exists in common spring water, before a sensible effect 
il be detected in the solution of soap. Another important 
mark is this, that for dyeing it is serviceahle to employ water 
e ioherent temperature remains throughout the winter as 
r as possible from the freezing point. In this stutc it is more 
^tive in its dissolving powers, both in washing and bleachingt 
md also in removing the soluble coloui's which arc intonded 
J be retained by means of a mordant. The influence of tlw 
calcareous salts contsiined in water upon colours is remark- 
able. They heighten their intensity without ttltcriug their 
freshness and tint. Hence the dyers at Lyons prefer spring- 
waters, and oscrihe to their virtues a conaidernbic diminution 
of the required dyes. It is striking that they have no such 
influence upon the different shades of black, and that the soft- 
est waters are accordingly preferred for this hue. . 
In the following chapters, the author compares the advan- \ 
tages and disadvantages accruing to Lyons from the employ- 
ment of the water of the Rhone, and that of the springs whose 
properties he has so carefully examined. He does not hesi- 
tate to give the preference, as it regards clearness, to the 
spring-water, for it has it in perfection ; whilst the water of 
the Rhone, after ten days' repose, has not deposited all its se- 
dimentary matter ; and none of the known systems of infiltra- 
tion can tffect, without enormous expense, a sufficient purifica- 
tion of the 1,500,000 or 2,000,000 gallons of water, which t]>e 
city requires. The author has even remarked that the Rhu 
water, filtered in an apparatus at the Great School, Cf 
more earthy salts than the water taken from the strs 
filtered througli paper. Hence, it is probable that in 
sure employed in the operation, the earthy niatter 
deposited become more soluble, ^e i 
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ikt RhoBe oontidlll »t Ljons is very considerable in ainoiut, 
Experimenti niids in the year 1839 gave the following re- 



Thm, at the maiimum of the Hood, the quantity of mud to 
be separated from the 1,500,000 gallons of water regarded 
neceaaary erefy twenty-four houis, would be about 22,000 
poQ&da (8800 kHagrammea) ; and it is not easy to compreticsJ 
hew the filters oonid be cleared out. If estimated by volume, 
it wonld amotmt to about 1230 cubic feet of solid matter f«r 
4tem. 

The process of aatiu-al infiltration across the soil on tlie 
Bia^in of the rirer, and of tlie great drain-wells whence the 
water ia procured, vhich appears at first sight as the most 
convemeat, has the disadvantage of decidedly diminishing the 
purity of the water. Thus, the author has found that tbe 
wells which are at tlie distance of from fifteen to twenty yards 
from the bed of the Rhone, supply water which contained cal- 
careous sulphates and chlorides, and decomposed the solntioa 
of soap. 

A preference is also due to spring-water on the scon of 
temperature. Such water may run for a great distance over 
the surface, without losing much of that equality of temp««- 
ture which makes it cool in summer and warm in winttf. 
The author quotes, in reference to this carious subject, the 
Laveme spring at Neuville, which takes two hours aqd for^' 
four minutes to reach the Soone, and whose waters, nevertbe- 
less, never freeze, even under the most intense cold ; ' and, <m 
the other hand, are never heated more than five or ^x degrees 
Fahr. above their original temperature. 

The water of the Rhone, which at Lyons varies very mach 
as the atmosphere does, n^ver seems decidedly to cool down is 
its passage through the pipes of the conduit, by which it 
reaches the wells and fountfuns. Thus in 1839* from the 



fyth to the 25tli of June, the mean temperature of the w»ter 
f the Rhone had been, in the stream, 74' Fahr. ; in the well 
f the Botanic Garden,'a coTered resen-oir, where it oontiwM 
t a time, it wa« as high as IT ; and in the fountains which 
0iis reservoir feeds, it was foand, according to the distancn* 
t 72°, 70^ and 68', the distance in the last case being about 
11600 yards. Hence, it can scarcely be expected that, by any 
ubterranean transit through pipes or otherwise, the tempera- 
ire of water will be materially improved, 
From the marked superiority which the spring-water on 
iie margin of the Saone possesses over the water of the Rhone, 
I the important points both of clearness and temporuturo, and 
lie trifling importance he assigns to the presence in there 
ings of a small quantity of the carbonate of lime, which, in 
let, is advantageous, M. Dupasquier givea it as hia mature 
od decided opinion that the former should be employed for 
lie supply of Lyons. This leads to a discussion on the pro- 
lability of the obstruction of the conduits by forruginouf 
tepositions or calcareous incrustations, and lio concludea that 
all this might be prevented by constructing great earthen 
tanks, through which tho water would needs puss before it 
entered the pipes ; or that, by elFeftually excluding tlic atmo- 
spheric air, the water might maintain its primitive composition 
and have little or no tendency to deposit foreign matter. 

Desirous of elucidating, as far as possible, the comparativa 
value of spring and river water, in so far a* the question in- 
volves the public health, M. Dupaminior thought of more par- 
ticularly examining the organic matter wluuh they contained^ 
In all the specimens submitted to examination, chemical In- 
vestigation exhibited traces of an oninio-vcgotablo substance, 
but without yielding any more satisfactory result This sug- 
gested the propriety of having recourse to the microsct^e ; 
and for the avoiding of the many illusions inseparable from 
such investtgatioM, the natlior obtained the awistaoce of 
Donne, already favoorftbly known for hia microwopic bbot 
The following are Uie pHocipal rendts be obtuoed. 

1</, In -winter lft3if, at a temperatare below 
point, the Rhone bcinn; at it* minimum of 
state of gTeiit«»t clvarnBH, water tailtea frCM ' 
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hibited only a few rare infusoria and a small quantity of mat- 
ter of vegetable origin. The substances belonging to both 
kingdoms augmented rapidly, However, with the thaw, and this 
when the specimens were taken from the current, as well as 
from the wells fed by natural infiltration. 2d, At this epoch, 
spring water contained much less of the organic substances 
than the water of the Rhone, and less, too, the nearer it was 
procured to the spring-head itself. 3f/, The same results were 
obtained in the season of spring, with the temperature vary- 
ing from 54° to 59° Fahr. 4(A, In summer, in the month of 
Jnne, with the temperature ranging from 77' to 86°, the wa- 
ters of the Rhone and those procured from springs contain, 
nearly to the same extent, an immense number of infusoria 
and microscopic vegetables. 

Hence it follows, \at, That the Rhone is at its maximum 
of purity, in respect to the organic matter it contains, when 
the air has been for some time at a temperature below zero, 
2rf, That the water of the several springs is in its best condi- 
tion, so far as it relates to this matter, in the springs where 
they first see the tight, and that, in all seasons, they are as free 
of animo-vegetable matter at their origin, as is the water of the 
Rhone in the depth of winter. And 3i/, That on this point, 
there is an evident superiority of spring-water over river-wa- 
ter, a circumstance which is very readily explained by the in- 
numerable causes of contamination which occur in many lo- 
calities through which streams flow. 

In respect to chemical composition, M. Dupasquier main- 
tfuns that there is an advantage, both for the preservation of 
health and the successful prosecution of various arts, in wirter 
not undergoing great and sudden changes. He conceives that 
the health of many may be injured, and the success of various 
delicate operations in the arts prevented, by a change in the 
chemical nature of potable water. Spring-water, therefore, 
which at all seasons has presented a great uniformity of com- 
position, is, in these respects, preferable to the water of the 
Rhone, whose chemical composition varies rapidly, according 
as its stream is principally supplied by its different feeders, 
taking their origin in such different locnHties, and more es- 
peeiaiiy as manifested ia ttie ciumges «:S -^'HAet »a4. ^-m 
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as Iiaa teen abore explained. On all these grounds, w 
the author admits that the Rhone water is, ut Lyons, a 
potable water, — especially when it has undergone the process rf' 
pm-ificatioa, — yet he raost assi^ a decided preference, for all 
domestic purposes, to tlio springs on the margin of the Saone. 
The important snbject of the application of water to varioua 
arts, and more especially to the dyeing of sillis, the chief of 
the manufactures at Lyons, leads to a nnmber of not less cu- 
rious remarks. M. Dupasquier publishes a letter, signed by 
seventy-five of the dyers of Lyons, who have all remarked that 
there is a marked superiority in good spring-water over the ^^M 
lihone water in the dyeing of silk. The calico-printers, also, > ^^M 
whose establishments are in the vicinity of copioiis streams, ^^| 
have stated that their dye-staffs were not only more beautiful, 
but went much fartherthantheydidon the baiiksof the Rhone, 
where they had formerly been situated. They also remark that, 
in their new circumstances, bleaching is improved, and that the 
steadiness of temperature is much more favourable to dyeing 
and the printing of goods, than the variety of execution which ^_ 
attended upon the changes of the river- ^vatcr when frozen ia ' ^^M 
-winter and parboiled in summer. This last advantage is so ' ^^M 
great, that some of the calico-printers on the banks of the ' ^^H 
Rhone carry, in summer, the valuable goods they have to dye ■ ^^M 
to a distance of about two leagues, that the operation may be ^^M 
carried on with spring-water, whose temperatm-e and clearness 
are not liable to change. We may add, that the presence of 
calcareous salts in the water employed for the dyeing of silk is 
so indispensable, — and especially for the preservation of va- ^^H 
rious shades of white, that the eminent dyers of Saint Etienno, ^^M 
who, on their premises, can command only the very pure wa- ' ^H 

kters of Furens, send to Lyons, a distance of tifteen leagues, to 
the establishments close to the calcareous springs, all the silks 
which are intended for white fabrics ; and for this kind of work ^^ 
Uiese establishments have a kind of monopoly. .^^^M 

Wholly independent of these facts founded upon the prao* < ^^| 
lice and observation of tho manufacturers, M. Dupasquier has '^B 
made, both personally and in the presence of many practical 
and expert dyers, comparative experiments upon the colouring 
'^gtnd dyeing properties of decoctions o? ^eamxia (^^'«-%^.^^'&.%^'''eh^^H 
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eqnal qa&ntities of spring-water, Rhone-water, and diatOled 
water ; und lias invariably found that the result of the boiling 
during the same length of time, and in the same proportion of 
the dye-stuff, was of a deeper and more beautiful hue in the 
Bpring-water than in the Rhone-water, and in this latter than 
in distilled water. The quantity of the colour extracted 
Eoemed to he in inverse ratio to the purity of the water usei 

It was only natural to infer that this interesting and remark- 
able event was owing mainly to the presence of the calcareous 
snlts of the dittt-rent specimens of water subjected to trial, and 
it was not a matter of much difficulty to determine by direct 
experiment to which of the salts contained in these waters the 
effect was principally to be attributed. Accordingly, M. Do- 
pasquier undertook a careful investigation of the subject. He 
prepared solutions in distilled water of each of the salts con- 
tained either in the waters of the springs, or of the Rhone, and 
after having boiled each of the dyes previously examined in 
distilled water, he observed the effect which the solution of 
each of the salts produced upon those decoctions. After all 
these experiments, of which the author furnishes a detailed 
table, it most decidedly appears that the carbonate of lime is 
the only substance which increases the intensity of the colour 
of dyes; that the sulphate of lime, the chloride of colcitua, 
and the sulphate of magnesia, are either inoperative, or only 
more or less change the peculiar colouring properties of the 
dye ; and, finally, that carbonic acid, when it acts — and it does 
so only on a few colours — has only a trifling agency, slightly 
lightening the shade. 

But not only does the carbonate of lime act upon the colour 
by brightening its hue, but it also appears to facilitate its solu- 
tion in water, for this solution is, upon its addition, effected 
more quickly and in greater abundance. This result, we need 
scarcely add, perfectly harmonizes with the practical experi- 
ence of dyers, who reckon that to obtain a given hue, a fiffli 
less of the dye suffices when spring-water is employed instead 
of river-water. 

In a final summary, in which he briefly recapitulates all the 
considerations which point out the marked superiority of thi 
spring-water on the banks of the Saone to the Rhone 
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I potable beverage, fair, on the wliole, as this may be, M. Do- I 
^quier expresses his ardent desire that the project, alluded 
to at the commencement of this paper, of introducing these 
Eprings by means of an aqueduct, which would supply the 
irells of Lyons, might he carried into execution ; for he con- 
liders the scheme as highly calculated both to improve and ' 
lorroborate the health of all classes of his fellow-citizens, and 
to contribute greatly to the mmntaining of the reputatioo I 
i<l advancing the superiority of their valuable manufactures. 



n an Erroneous Deduction dramn by the late Captain Henbi 
KATER/rom his Experintent on the Flexure of Thin Bart, 
By Edward Sakg, Esq. Actuary, Edinburgh, M. S. A. ■ 
Commtmicated by the Society of Arts for Scotland.* 

Im June 1830, Captain Kater read before the Royal So- 
biety of London a paper on the Error in Standards of Linear 
Measure, arising from the thickness of the bar on which tlieif 
are traced. This error he states to have been discovered by 
him during the adjustment and verification of the copies of 
the imperial standard yard destined for the Exchequer, Guild 
ball, Dublin and Edinburgh ; and he also states his belief, that 
the source of this error was previously wholly unsuspected. 

On perusing the paper, it b found that the error in ques- 
tion arises, not from the thickness of the bar, but from its 
flexure or change of shape ; and, with all due deference to the 
authority of Captain Kater, and the silence of the Royal So- 
ciety of London, it is my distinct conviction that the change 
of dimension induced by mechanical agency was known very 
long ago, and particularly, that the very amount of change in 
the case before us could have been computed beforehand by 
help of formula; known since the days of the Bernouillig, 
The anachronism of the discovery, however, is not that point 
to which 1 wish to draw the attention of the Society of Arts : 
I notice it merely because its occurrence may serve to exn' 

* Bead before the Societ; of Arts for Scotlf 
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other errors more vitally affecting the progress of meduuiical 
Bcuence. 

When a rod is slightly bent, one side of it is distended, and 
the other side is compressed, bo that between the two thea<e 
must exist a locus of no compression and of no distension : it 
hod hitherto been believed that this locus is in the middle of 
the bar, but Captain Kater has in this paper announced a new 
doctrine, viz^ that the neutral plane is nearer to the convex 
surface of the bar, its distance from that surface being scarcely 
one-third part of the whole thickness. 

If this inference be correct, it mtist follow that solid bodies 
resbt distension with an energy eight times greater than that 
with which they resist compression. Yet all the experiments 
which hare been made on this subject go to shew that, to mo- 
derate compressions and distensions, the resistances are alike, 
but that, on being pushed nearly to the destruction of the sub- 
stance, the resistance to compression seems to be ratiier the 
greater of the two. 

The discrepancy between these results and that of Captain 
Kater is so gi'eat as to leave no doubt on the mind that, in 
one set of observations or in the other, some important over- 
sight has been committed ; and I now proceed to shew that 
the oversight has been entirely on the side of the Captain, 

When a thin bar is slightly bent, a shortening must take 
place in the distance between the two extremities of the neu- 
tral plane, since the straight line is shorter than the curved 
one ; but the distance between two points on the upper sur- 
ace will be augmented or diminished according to cii-cum- 
stances. Thus, if the upper surface be' distended, and if its 
distension be greater than the shortening due to the curvature 
merely, au increase in the distance will be observed ; while, 
when the upper surface is compressed, a shortening vrill ap- 
pear eijual to the sum of the shortening duo to curvature, and 
of the shortening due to compression. So that, in order to ob- 
tain the effects due to compression or distension alone, the 
shortening arising from curvature, or, as it is called, the re- 
duction of the arc to its chord, must be allowed for. This al- 
lowance has been made by Captain Kater, and although in 
tJiis be bos committed a treason a,ga.ms.\. ftve\a."«^ <A ^"smvaaVTi, 
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tbe Bmonnt of the allowance, in any case, \% too email to Iiave 
led to the mistake with which I have iramediate oonoero. 
The mere effect of curvature, then, being snpposed to be elt- 
minated, there will remain the effects of compression or dis- 
tension. 

Taking a very crude view of the state of a bent bar, we may 
assmne, that lines drawn originally perpendicular to its length 
when straight, remain normals to its surface when bent 
Crude though this view may be, it affords a sufficient approid- 
mation for my present purpose. We may then regard the two 
dots on which the observations are made, as supported on two 
pillars resting on the locus of neutrality ; and the distance be- 
tween those dots (the reduction of the arc to its chord having 
len allowed for) will be changed by a quantity, the product 
the height of the pillars by the sine of the inclination of 
each end of the bent bar. 

Now, when the bar was supported in the middle, and its 
ends allowed to hang down, the lengthening was found to be 
scarcely half of the shortening obtained by supporting the 
ends and allowing the middle to be depressed, the versed sine 
of the arc being the same in both cases. Therefore, concludes 
Captain Kater, the height of the pillars in the one case must 
be scarcely half of the height of the pillars in the other : that 
is to say, the neutral plane must be twice as far from the con- 
icave as from the convex surface. 

It must, however, be clear to any one who bestows a single 
lought upon the subject, that, since the half shortening or 
igthening is the product of the distance of the neutral plane 
ly the sine of the inclination, the comparison of the shorten- 
ig with the lengthening cannot exhibit the relative dis- 
tances of the neutral planes in the two cases, unless the incli- 
nations of the curve be alike. Captain Kater has reasoned as 
the curve in the one case were a copy of the curve in the 
but unfortunately for his logic, the two forme of the 
'6 are essentially different, as may be known from the peru- 
of the works of any respectable writer on flexure. When 
bar whose half length is /, is siipported by its middle, the 
lepression of the end is U', midtiplied by a ceitain constant ■ 
mding on the nature of the material ani ^Kvi^iiesa cS.'Oaa'' 
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while the inclination of the extremity is J /' multiplied by the 
same eonstaot. But when the same bar is supported at the 
ends, the depression of the middle is proportional to ^, while 
the inclination at the extremity is as ^P. Hence, from what 
was previously well known, it turns out that the inclination in 
the one set of experiments is exaetly double that in the other, 
so that, supposing this ratio of one to two to have been found 
experimentally, we ought to have concluded that the plane of 
neutrality is equidistant from the two surfaces of the bars. 
Captain Kater's experiments, therefore, so far as they go, con- 
firm the truth of the old doctrine, and refiite this new one JBO- 
pounded by himself, 

This result has been obtained, by tailing, as I have said, > 
very crude view of the state of a bent rod. Let us conceive 
the rod, while straight, to have been marked off into a multi- 
tude of rectangular portions : these rectangles have been sup- 
posed to change into trapeziums by the flexure. This suppo- 
sition is, however, but a rough approximation, barely admis- 
sible in the ease of a thin bar, very slightly bent The true 
form of the rectangidar portions of a solid, after that solid has 
been subjected to pressure, is yet unknown ; the want of that 
knowledge being one of the obstacles to the farther advance- 
ment of this branch of mechanical science. Seeing, then, the 
nicety of the instruments with which Captain Kater wrought, 
and the evident care which he had taken, I was in the hope rf 
eliciting some information on this point from his experiments ; 
and, with this view, commenced a minute discussion of them. 
But at the very threshold of the inquiry, difliculties, most un- 
expected in such a quarter, at once arrested my progress. 

In making the reduction of the arc to its chord, I found 
that Captain Kater had used some processes quite as startling 
as the proposition, the fallatiy of which I have just exposed. 

Some of the bars on which he experimented were longer 
than others, while the distance between the dots was in all 
cases nearly the same, viz. 36 inches. The difference be- 
tween the whole arc and its chord having been computed, the 
reduction of the observed arc to its chord was thence found 
by direct proportion. Thus the reduction on an arc of 60 
incAes iaving beencomputed at .QQ04Wi,&'sA,ola.ijai " 
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the s«me arc 36 inches long, is put down .000240 ; by the gol- 
den rule 60 : 36 : : 400 : 240. Admitting tlio tnith of this 
enlirelt/ new docfrine, it would be very easy to prove that a 
crooked hne ts no longer than a straight one having the same 
terminations. The qnestion might here present itself to the 
anthropologist, how it is possible that an intellect capable 
of computing the reduction of any arc to its chord, could 
have entertained for one single instant such an idea ? But, 
seriocsly, every tjTO in trigonometry la acquainted with the 
■ equation, sin a:—:c = j2'— jju a'+ &c., from which it is pretty 
P clear that the reductions are as the cubes of the lengths of 
the arcs at least, and that, therefore, the reduction ,000240 
ought to have been .000086. But even this method of reduc- 
tion is inapplicable, for the curve is not circular, and the re- 
duction on one part of it is not equal to that on another ; nei- 
ther indeed is the reduction when the curvature is upwards 
necessarily equal to the reduction when the curvature is down- 
wards. 

From this specimen, it is quite clear that no dependence can 
be placed in any results at which Captain Katcr may have ar- 
rived by computation, an error of this kind in a matter so 
purely elementary leaving room for the expectation of other 
blunders in simple matters. Perhaps, in the estimation of the 
value of his micrometric divisions, similar mistakes may have 
been committed. Nor, in looking more closely at the manage- 
ment of the experiments, is this feeling of insecurity at all 
lessened, for it is found that Captain Kater's idea of straight- 
ness led him to adopt, as the best attainable straight rule, 
a steel harpsichord wire stretched by a bow ; and that he 
placed the whole weight of the micrometer apparatus upon 
the bar whose flexure he was examining, 

It is almost needless for me to add, that, after pondering on 
these matters, the idea of attempting to draw any safe result 
firoitt the recorded observations was abandoned. 
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On Trif/onometrical Surveying and Levelling, and (. 

of a Supposed Local Attraction at tite Callon Hill.* By Wil- 
liam Galbbaith, M.A., M.S.A., Edinburgh ; F.B..A.S,, 
London. 

In the course of some years past I have laid before the So- 
ciety of Arts for Scotland a few remarks relative to the iih- 
perfect state of those usually reckoned our best maps of the 
country, and pointed out some instances of the amount of 
error.t 

I also proposed formulse and rules to be observed in the 
practice of accurate trigonometrical surveying and levelling, 
which, in my opinion, might be easily understood and readily 
applied by any one possessing a moderate share of scientific 
knowledge. As a continuation of these, I shall, with permis- 
sion of the Society, read the following few remarks on what 
has already been written, as well as on some connected ob- 
servations which I have been enabled to make during the 
months of August aud September last in the immediate vi- 
cinity of Edinburgh. 

I am gratified to find that the data on which the geodetical 
tables previously given were formed have been confirmed by 
a recent memoir of M, Bessel, the learned Astronomer of 
Koenigsberg, who had the benefit of the perusal of the results 
of several arcs of the meridian measured in Germany and 
Rnssia, communicated to him in manuscript, which were, con- 
sequently, unknown to me. It is fortunate, therefore, that 
M. Bessel's value of the radius of the equator deduced from 
these, combined with others formerly known, exceeds mine by 
166 feet, and his value of the polar serai-axis exceeds mine by 
334 feet only — small quantities in about twenty millions of 
feet 

He also determines the most probable value of the French 
metre to be 443.321 French lines instead of 443.296 lines, 

* Head before tlia Society of Arts for Scotland, I4Ui December 1840. 

t Tbrauglt tbe errors in oiii charts, or the ignorance of our pilots, or botU 
Mmbined, the Lords of the Adminiltj thcmaelvea bare bttely been put in 
peril. Will this conttibnte in any depee \a bsibsxtiua wii:v«^ at the Sri- 
tlsb Isles 1 
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ttat adopted by the French commission of weights and men- 
mres, as the ten-millionth part of the quadrantal arc of the 
metidian. The difference of these amounts to 0.025 of a line, 
or about ^jjg of an English inch — a very considerable fjiiantity 
1 nice operations. Hence the French metre, if lost, cannot 
fce fonnd again by taking accurately the ten-millionth part of 
Ae qnadrant of the meridian. It mnst be taken femn the 
•tandard metre of the French Archives, just as our yard must 
|»e taken from our standard yard, or from its copies, since tho 
Origmal was lost when the late Houses of Parliament were 
boraed. 

It is certainly of great consequence to possess a uniform 
Btandard of weights and measures, which should be adopted 
Sffith caution and enforced by legal penalties, otherwise these 
Xiianges tend to render confusion worse confounded. Previous 
to the late act relating to weights and measures, we had one 
generally admitted Scotch acre, containing in round numbers 
i square yards, which, since the passing of that aet, has 
Iwen accounted 6104 square yards, especially about Glasgow 
Mid the west of Scotland. Heneo the direct consequence re- 
sulting from the jKissing of that act has been to augmout the 
yariety of onr measures instead of reducing them. 

Mr Airy, indeed, the Astronomer-royal, determined also 
Bomc time ago the values of the earth's semi-axes, in an article 
«n the magnitude and figure of tho earth in the Encyclopedia 
MetropoHtana, and these, though exceeding all others of the 
^(reatest authority by about 1000 feet, have been adopted by 
Sh- John Hersehel in his Treatise on Astronomy. Notwith- 
standing my respect for the authority of both these names, I 
believe they can hardly be put in competition mth that of M. 
sel on such a question, and as my results agree nearly with 
his, I may be excused, in the present state of our knowledge, 
for still adhering to them. 

In determining the heights of mountains trigonometrically, 
these tables must be employed either singly or in combination 
with the effects of terrestrial refraction. For most oi-dinag 
purposes the mean effectofrefraction, generally taken atOJl 
iiir j|j of the intercepted arc, may be thought suJBcienti ' 
■Mimaitaneous and reciprocal observatlQua caBayV ^l'i Oc\ 
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from which it is usual to deduce it by experiment. Indee -^ 
the latter method cannot be generally followed without grea— 
expense both in money and time. If, for example, an ob - 
server on the summit of IJenlomond should proceed to takes 
the elevation or depression of a hundred mountains round hi^ 
range of the horizon, then to make reciprocal and simultaneous 
observations on Benlomond from all these hundred mountains, 
it would require one hundred surveying parties placed on 
their summits provided with all necessary instraments and ac- 
commodations, thus entailing an expense upon the country far 
surpassing its linancea, great as they may be, or otherwise 
causing a corresponding loss of time to enable two parties to 
accomplish the same end. It is clear, therefore, that, though 
in some peculiar situations this mode may be occasionally fol- 
lowed to serve particular purposes, such as determining the 
amount of terrestrial refraction now and then, which may be 
sufficient for ordinary practice, yet it cannot be generally fol- 
lowed. 

From these considerations it has been an object with me for 
a considerable number of years past, during which I have, in 
conjunction with others, made numerous observations, baro- 
metric and thermometric, on many of the mountains of Scot- 
land, to deduce, among other results, from these, combined 
with known laws regulating the refringent power of the atmo- 
sphere, sucb as pressure, temperature, elastic force of vapour, 
&c. a formula depending upon the employment of the usual 
meteorological instruments, that would give the co-efficient of 
terrestrial refraction independent of reciprocal and simulta- 
neous observations, which, from what has been just said, are 
frequently, and at least generally, impracticable in an exten- 
sive survey. 

In order to determine the co-efficient of terrestrial refrac- 
tion for pressure and temperature at the place of observation, 
we have from the known laws of hydrostatics 

" = »»/( (1) 

in which m is the co-efficient of refraction, R the refringent 
power of dry air, D its density, r the mean radius of the earth, 
and I the height of the homogeQeooa B,'b(aQe'$'\\«ce. 
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Introduciiig the efFect of aqueous vapour upon the density I 
dry air 

"■=»('-li) (« 

rhere / is the elastic force of aqueous vapour, and B the height I 

" the barometer. 
In like manner, if R' be the refringent power of the ai* ' 
under the same circumstances, while R is that at the pressure 
B, the standard at which most of our experiments have been 
made, that is, about O^.Te of the metrical barometer, or 
29.9318 inches of the Englisli barometer, 

H'^BAt-^) . ' . . ■ - (3) 

V ^ 12B/ i_3£ 

tIB 

Now if a be the density of mercury at the freezing point' | 

yrhen B is the height of the barometer, 

1 = ^- B = 10*60.8 B = 2GI00 English feet .... (4) 

^pten B = 0".76, or 29.9218 inches, tlio pressure at which | 
^= 10466.8 was determined. 

The expansion of dry air for 1° of the centigrade thermo- J 
meter here designated by jS is generally estimated at 0.00375iil 
hence 

E' = B (1 + (J (5) 

)&erefore by substitution for B and D in formula (4), 

' B B as" 

Putting these in equation (1) and n = B' D' -^ becomes 

" = ""4-'lO*l4)TTiT ") 

The value of /, the elastic force of aqueous vapour, may bo 
talien from tho well-Itnown table of Dolton, or from one given 
in my Mathematical Tables from a formula of Mr Ivory, 
founded on the experiments of Dr Ure. If thought necessary, 

[^ cases as this the true elasticitiea ma^ Vft ft-^^fttrntftii^^l 
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under given circuoistaoces by formulie (A) and (B), page €C^ 
of tlie same work. 

From various experiments on the refringent power of Ih^ 
air, and by numerous astronomiefti observations, the co-effi- 
cient of the astronomical refractions at the ireezing point a a ^ 
30 inclieB of the English barometer, is ^H 

« = 0.000294H4 = i 11 D nearly . . . (ti) ^ 

This value of « becomes at 30 inches of the English barometer 
and 50° of Fahrenheit's thermometer 

■ T= 0.000283003 fir) 

This is the standard pressore and temperature of Ivory's table 
of refractions, which, on account of their extreme accuracy, 1 
generally prefer, and to whose standard, for the puqiose of 
employing the auxiliary tables accompanying it, the following 
formula will be adapted. The co-el3lciont of astronomical re- 
fraction here assumed at 45% or a = 0.000283003, equal to the 
length of the circular arc to radius unity, or equal to 5S",38, 
agrees closely with 58".36, that adopted by Ivory for his table. 

But this co-efficient varies directly as the preasare, and in- 
versely as the temperature, of the atmosphere, consequently 

■'=-BrT« ™ 

in which b ia the ^ven priessare, B the standard, and t the 
^ven temperature. 

In like manner, the barometer must be -corrected for the 
expansion of mercury by heat. Let thb expansion for 1° of 
the centigrade thermometer be denoted by /?, while t is the 
temperature of the mercury indicated by the attached ther- 
mometer, and equal to 0.00018, then 
b I 1 

Combining the results in (8), (9), and (10), in formula (7), and 
it becomes 

_ a r . 1 1 r / \ fib 

By observation it has been found necessary to modify this ex- 
pression by considerations depending upon the difference of 
altitade, and the ejipanaion o? mtnst »i. ¥wnn AjOTamtA.-tvc 



I iS heights, xod experimonts on sound about 
the jears 1837, 1828, &c., 1 found that a given volume of 
z^oist air in its mean state expanded from 1 to 1.4112 when 
lt«ated firom the freezing to the boiling point. I shall call 
this (ixpansion for 1^ centigrade /T, and equal to 0.004113. 
The baronietric measurements to which 1 here refer w«re 
made on the Cheviot range, on the Pentland range of hills, on 
Benlomond, Ben \cvis, Ssc, and the experiments on sound 
were made in Fife by taking advantage of the reports of tho 
guns fired on Edinburgh Castle in honour of the royal birth- 
days, coronation anniversaries, he, thus turning, as far its I 
could, these holiday rejoicing to tlio benefit of science, since 
I had neither the means nor the influence to procure expe- 
riments to be made expressly to serve my purposes, 

This co-ef&cient was introduced by me into a formula, 
which I gave about that time in one of our public journals, 
to determine the velocity of sound, and it almost unifiirinly 
brings out results conformable to experience. It beeomca 
0.00230 for 1" of Fahrenheit's thermometer, iiiid this was also 
introduced into a set of tables published by me in 1838 for 
the purpose of calculating heights by mesins of the mouritiiiri 
baromeier, which give correct results for all heiglits wlicn tha 
barometric measurements have been accurately made uudor 
favourable c 



* Mr Fnmcis Baily gave, among his collection of Aatronomiciil Tubliia, 
printed in 1827, Table xixvi, to compute lioighta by tlio linroinutBr. In 
ita applkation he neglected to state, that nhon snbtrnctiiig tha t*tnpt>ra> 
tore at the higher atation from tlial at the lower, if tho result boconio iiugn- 
tivc, which it will be when the temperature at the higher station ii gruittur 
than that at the lower, a drcam'stunce that may occur on aoino roru ocen- 
siona in small heights, then the logarithmic comction must bo npplloil to 
tha higher barometer with the some or a negative sign, instuod uf nn otliUtirti 
Ds commonly happens. 

Thoi^h to a maUiemotieisn tliia coold be of littlo conicqnoncci, ns h» 
would, naturally apply this correction according to its proper aign, yot tn 
guard against any misapprehension on the part of those llltlu ncqmiiutuil 
with the use of signs, I cnreFully warned computers against any error IVoiii 
)e in the loEt sentence of Bule 3, page 10 of the oxiilunatioit of then 
tables. 

The same thing waa done by Mr Uowlett of the Ordnonco Map Office 
le yeara afterwords, am oog the profclieioiiali pb^eiaf)M.^^^i>A\i^ \.\:t<:'&:cf^Tlk. 
Enpaeeisia thdrSrst number. 
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M. Poisson, in his excellent Traite de Mecanique, seoTO^B" 

edition, published in 1833, gives, on the authority of Bulong--^ 
the quantity 1.421, a number exceeding mine slightly, t- 
therefore conclude that the data thus determined possess th^ 
requisite accuracy. 

I have been very minute in stating the foundation of the 
constants employed in my formula, because writers of celebrity 
have introduced generally too small co- efficients, and conse- 
quently all the results from their formulas are defective. This ■ 
is the case with respect to Sir John Herschel's formula for 
the velocity of sound in the Encyeloptedia Metropolitana, in 
which the expansion of moist fur in its mean state is a&sumcd 
at 0.00375 for \° centigrade, instead of 0.004112 which T have 
found, or even 0.00421 from the experiments of Dulong, as 
reported by Poisson in chapter vi. Book Fifth, of his Meca- 
nique, entitled, " Of the elastic force, and of the heat of gas." 

For this cause it is that the formula of Sir John Herschel 
gives results all considerably smaller than those from actual 
experiment. 

By these remarks I by no means design to throw discredit 
on any of the writings of that distinguished individual. They 
are merely introduced to guard those who trust the authority 
of names from condemning the formula which I am now in- 
vestigating, because the constants employed are different from 
his. 

From numerous observations on the mountains of Scotland 
already quoted, I have found that the last factor in formula 

(11), namely, in+&t) should be diminished by a quantity re- 
presented by ;-7-T- — — in which, as already stated, 0' = 

0.004112, and 8 lis tlie variation of temperature correspond- 
ing to B h, the variation of height. 

Introducing this into formula (11), it becomes 

Now the same observationa in a meati ^\a ol 'Caft ^-ovi^taTe 
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I gm an elevation of 240 feet to depress Fahrenheit's thermo- 
meter 1°, or 430 feet for 1° centigrade. From these conside- 
ist term of formula (12) becomes ■" ■■-—- . , ana | 
i, the preceding becomes by substitution 



Combining the two last tenns of formula (12) by meonfl of the 
last expression, and they become in a common denominator 

1-!/ 

H b O.OODQOOC I 



ft 



1(1 + P0 '(1 + 
Kow since I = 26100 feet by (4) 



i_fl.ftOlinfl9fli 1 ^—0.56 0,76—--^ 



1(1 +60 ((l +&t) J(l +^() 

Replacing the factor consisting of the two last terms in foP- j 
mula (12) by this equivalent expression, it becomes 

« = il . 6 . _l^ . _j_ f , ^ / -\ I_Jii = 

3B l+^< 1 +(J't\ ^ 12t7 ;(1 + 30 

2BI Kl+lilJ I + H'tK * 12!./ V4 ObJ 
the two last factors be multiplied together, the product UJ 

-j^— ^Tj- Because ^^7; must always he n very smalt 
[nantity, it may without sensible error be neglected, and the 
eceding expression becomes j— 3T ^ery nearly. By mcons 
these simplifications equation (12) finally becomes 

» = ^r'(f^,)'r;iv(°»-ri;)- • ■ ™ 

.dapting this formula to 30 inches of the English barometer. 



md 50° of Fahrenheit's thermometer, it becomes 

Taking the values of «, B, ? as formerly stated, 
■ = 20922C42 feet = a, tlie radius of the equator equal 
lalf the sum of tbe radius of cur\a,tvtlQ oi ^<ti loKtuS^ua^ 
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r = log of 20022M2 feet log 




.log 2 




B = 


29.0218 a . c 


■log 


i = 


26100 feet a 


^.log . 
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of the arc perpendicular to the meridian at latitude 45°, wLi(^ * 
may for this and similar purposes be reckoned the mean r^^ 
dius of curvature of the earth very nearly. 

Tosimplifythecalculationof w.thelog. of^n may he use*^ 
as a constant log. where B = 30 inches and t = 60° Fahren, — 
heit, the standard pressure and temperature of Ivory's refrac- 
tions. Whence the auxiliary tables accompanying them to 
correct for pressure and temperature may be employed, which 
greatly facilitates the application of my formula. 

Log « = log of 0.000283003 . . C,45179I 

7.3'2061C 



Log g-^ - 1 const log . . . 7.5787G8 

The formula will now be applied to the determination of 
heights from observations which 1 lately made in the Firth of 
Forth. 

Haviug procured, through the favour of Colonel Colby, from 
the Ordnance Map Office, such lines and angles as I thought 
desirable for this and other ptu^oses, I made such additional 
observations as gave the distance between Inchkeith Light- 
bouse and my station on luchcolm, from which, as a base, 
triangles were extended to several eminences in the vicinity 
of Edinburgh, such as Carnethy among the Pentlands, the 
height of which, in conjunction with Professor Henderson, I 
had determined with great care, in 1828, by the mountain 
barometer, from numerous observations taken every ten mi- 
nutes during some hours. The same barometer was employed 
both at the sea-shore and at Carnethy Cairn, thus rendering 
the barometer employed at the Calton Hill merely one of 
comparison, thereby avoiding any error that might arise from 
the use of diiferent barometers. The resultfl were published 
in the Edinburgh New Philosophical Journal for October 1831, 
The height is computed there by two different methods, the 
mean of which is 1880 feet. I have repeated the calculations 
with my new tables, which give 1880.7 feet, agreeing almost 
■Madtif with the fonner. This li«\)jh.i -was vOTifted bv 
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Jardine, civil-engineer, by direct levelling, and his results, I 
believe, differed little from the aJ)ove, to which, as very near 

the tiTith, I shali still adhere. 

As this height may therefore be considered well determined, 
I was desirous of performing the measurement of it trigono- 
metrically with great care by means of the best instruments 
I possessed. That for angular measures was my altitude and 
azimuth astronomical cii'cle, and for meteorological observa- 
tions Mr Adie's portable sympiesometer. As the thermome- 
ter is a good one, the temperature must have been accurately 
determined, and though its indications of pressure are not 
qiute so accurate as those of a good mercurial barometer, yet 
the differences will seldom exceed a few hundredtlis of an 
inch when in a fair state of adjustment, which ought to be 
repeated every two or three years. 

I adopt this instrument for all such operations, geodetioal 
and astronomical, in my travelling excursions, on account of 
its being less liable to accidents than the barometer, and its 
greater portability, while its indications are fiilly sufficient for 
all ordinary purposes. 

This instance, then, affords me a fair criterion to judge 
of the relative accuracy of direct levelling, of barometric 
measurement, and of trigonometrical operations, ^Vhen I 
find, as will immediately appear, that I cannot avoid consi- 
aiderahle discrepancies in my own results, even by taking all 
possible care, while, at the same time, I enjploy the best data 
I can procure, combined with the co-efficient of terrestrial 
refraction by the formula just investigated, I shall then be 
compelled to form a more candid and charitable opinion upon 
the analogous operations of others. 

I. At my station on Inchcolm on the 15th of August 1810, 
the observed zenith distance of the horizon of the sea down 
tlie Firth of Forth to the eastward was 90' 8' '2V.2, while the 
pressure of the atmosphere was 29.75 inches, and the tempe- 
rature 64° Fahrenheit, the height of the station above the sea 
will be determined by the usual formula 

rii=:i;(l + n)'t»n'D (A) 

in which £ is the radius of curvature in the given directioQi A 
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tlio co-efficient of terrestrial refraction computed by formula 
(14), and D the observed depression or zenith distance, ii- 
minished by 90°. 

In like manner, the height of one point above another will 
be obtained from the formula 

(iA = KBeciticot {! + Cn — 0.5)«} + &c or 
dA = Acot[) + (n — 0.5)u} . , . . (B) 
sufficiently near for moderate heights, such as those found in 
thb country, in which K is the chord between the stations, u 
the angle between their verticals, and « the co-efficient of 
retraction, or, even using A, the arc between Ihem in feet, 
and rejecting the other terms as insensible in oiu' observa- 
tions. 

ConaUnl log for (M) .... 7.57877 

( = 61" tog X 2 (table i\-iii.)« . . . 9.97002 

T = 64° log (Ublo II.)* .... 8.9&WI) 

F = 0.75 — Ji = 0-75 — *'^^* = l).7«4 I03 . 9.87123 

J = 29.75 In. log ..... l.*7M9 

n= O.070OS . . . . -log 8.B9790 

ro 

1 + B = 1.07905 ]<% X 2 = . . . . 0.06C082 

if=~ log from geodetic tables . . 7.030582 

D = 0°8'21".2taii»log .... 4.771174 

<{A = 72-lfeetlog .... I.B67838 

The height of the station above the level of the sea at high 
water nearly by formulie (14), and (A). 

II. By a mean of several observations, the observed zenith 
distance of Camethy Cairn was 88° 34' 16" from the same 
station, while the barometer stood at 29.725 inches, and the 
thermometer at 63° .5. 



* These are the numbers of the Buxiliat; tables accompaupug Ivory's 
t&bles in ray collection of Mathematical and Astronomical Tables. The 
value of/ is taken from the same table, iv., page 64 of the introduction to 
them, while log. O is taken from mj previoua paper, in Mo. LI. of th« £din- 
baigb New Fhilosophisal Journal. 
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Oomt^asbefon 

P =0.76—^^ = 0.743* log 

4 = 29.726 log 



887 

7.67877 

9.97690 
9.99942 

9.87128 
1.47312 



» = 0.07916 log 

— a5 


• • 

• • 

. — 282" log 

• • 
■ • 


8.89849 


11-06 = — 0.42084 log . 
Log M to lat 6r (see last paper) 
K or A = 67983.6 feet log 


— 9.624117 
7.993722 
4.832397 


-«"=— 0" 4' 42^ ... . 
) = 88 34 16 


— 2.460236 


a^ = 88 29 34 ootangeni 
A = 67982.6 log 


^ 8.420166 
4.832397 



dA = + 1788.8 feet log + 3.262662 

CoUectiiig these numbers, and allowing 8.5 feet for half the 
rise of spring tides, tl^^re will result 

Half the liae of tide, .... 8.6 feet 

72.1 ... 
1788.8 ... 



Bieight of station above Ligh w«««4 
Height of Camethj abore station. 



Total height abore mean lerel of \ 
Barometric height Tediied by lerellisg^ 



1869.4 
W;80.7 

11.3 



Delbct of tngonometzical height. 

Hence the probable error of this determination is alxmt 11 
feet too smalL 

III. The height of the sommit of Camethy was deUfmAued 
in a similar manner from Incbkeith. 

Men MBith disuse?, . e^'4Ci'^l^6 

B = 29.78 in. f = 60% azkd r = Vr Yz}irKLh*gi\, 
A == 74701^ feet, bnz2s? tibvr^x H. Tr W. 
Wbooe B =: OJMiU, imd ^ A = 1701^/'^^ 

Here, howcrcr, the heigiit «f tLe suti'^ij vra* ajA fr/rn Mr 
Robert Sterensoii some jears a^o. wLo >,t&^^l tli^ h^ir/hi 'ff 
the ground abore hi^ water hj 3*rreliii.? V/ J/^ 'T-'i f'^jt, 
above which the axis of tLe circle wait 4 f ^et. 



• TUbdafeci 
finiheig^ 
Itti 






will be obtaiDed from this series 



HalfthcriBcof tide. 

Height of ground at Blation, , . 

Height of circle, 

Height of Ciunetby above circle, 

Total height. 

Barometric height verified b; levelling. 




Mr Galbraith o» Tr^owmetrieat Surwy%^i 

Now, allowing 8.5 feet for the half tide, as before, 1 



8.Sfeel. 

175.S ... 

4.0 ... 

1701.S ... 

1889.0 ... 
I&8a7 ... 



Ezcera of Trigonometrical height. 

These differences of 8 and 11 feet only serve to shew that, 
by the new method of computing the co-efficient of reiraction 
from the state of the barometer and thermometer, both more 
exact and more consistent results are obtained than by using 
a mean value generally, especially upon the summits of dis- 
tant high mountains, where the pressure and temperature dif- 
fer considerably from the mean. 

It is long since a table of mean refractions has been rejected 
in astronomy where any attention is paid to accuracy, and 
after this example, it is to be hoped that the actual eo-efficient 
of terrestrial refraction will be computed for pressure and 
temperature uniformly in the same manner as the astrono- 
mical refractions generally are. It was with this \iew that I 
have transformed my equation so as to be enabled to employ 
the same tables for both. Indeed, if the mean of our present 
deductions be taken, the first series gives . 1869.4 feet. 
The second series, . , . 1889.0 ... 



Of which the mean is. 



1879.2 . 



agreeing almost exactly with the barometric measurement, 
confirmed by Mr Jardine's levelling, though the difference 
between the two amounts to 19.6 feet, a difference likely 
owing to small unavoidable errors of observation and atmo- 
spheric irregularities which no care and address can obviate. 
From this conclusion, it also appears that all the three me- 
thods concur in bringing out the same conclusion when per- 
formed with equal care, though the same result could not bo 
expected when any of them is hastily executed. 
It has been known to severaX iii^'H\d.\i^\& {qe some years 
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paat, especially to those taking an interest in trigonoinetrical 
surveying, that tlie latitude of Edinburgh Observatory deter- 
mined from actual observation there, and that deduced geo- 
detically from observations made with the Ordnance zenith 
sector on Kellie Law in Fife, differ from each other by a 
considerable number of seconds. It occurred to me that this 
might be owing to local causes, and was of the same nature 
as that at Arburyhill in England, which at one time caused 
considerable speculation. Don Joseph Rodriguez, a Spanish 
mathematician, associated, I believe, with Messrs Biot and 
Arago in the prolongation of the French arc of the meridian 
along the eastern coast of Spain, attempted to shew geodeti- 
cally that this was owing probably to errors made with the 
Oi-dziance zenith sector. It was then contended by the 
defenders of om- survey, and admitted by Deiambre, that 
geodetical deductions could never be employed to test effec- 
tually astronomical observations. 

The Ordnance zenith sector has been lately tested by a 
comparison with the Greenwich mural circles, and I under- 
stand the comparison has proved satisfactory. Besides, much 
greater discrepancies have been recently detected on the Con- 
tinent, ae might naturally have been expected from the action 
of greater mountain -masses, such as the Alps, Pj-renees, &;c. 

It might have been supposed that one of the points in our 
survey most to be depended upon would have been the ob- 
served latitude of Greenwich, where astronomical observations 
have been made for a hundred years with the best instruments 
which art could contribute to science. 

The result given to the late General Mudge by Dr Mafl- 

ilyne was 51° 28' 40" N., while that lately given by Mr Airy 
the Greenwich Observations is bV 28' 38" N., less than 
preceding by 2". How are our surveyors to dispose of 
these discrepancies, proceeding from the highest authorities ! 
Ag^, Professor Henderson gives the latitude of the Calton 
Hill Observatory at 55° 57' 23" N., while the zenith sector 
observations on Kellie Law, reduced to the Calton, give 55° 
67' 16" N., less than that by direct observation by T. 
H^ Mow, I entertain no doubt that both these results are fair 
^■ledoctions from very accurate observations reduced with 
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great precision. In making the usual deductions of latitudes 

geodetically for other points connected with these, what ought 
our surveyors to do ? In my opinion, an inquiry ought to be 
instituted to discover whether one or both of these places are 
likely, from their geological position, to bo affected by the 
irregularities of local attraction. If so, from the sudden fall 
of the ground north of the Caltou towards Leith, with the 
Firth of Forth following in succession, the Calton is likely to 
be more affected than Kellie Law, situated nearly in the 
centre of the east neak of Fife. 

From these considerations, it occurred to me that Inch- 
keith would probably be a good point to test the accuracy of 
these views. I therefore applied to the Ordnance Map Office 
for their results, which, with the permission of Colonel Colby, 
were readily grartted me, while my friend Mr Stevenson very 
kindly gave me an introduction to the principal light-keeper, 
to allow me such accommodation as the lighthouse afforded. 
I am consequently under great obligations to both these gen- 
tlemen for giving every facility to me in their power, to 
enable me, aa far as possible, with the instrument wliieh I 
possessed, to examine this curious anomaly. 

I had, during some years past, determined the latitude of 
my own residence to be 55° 56' 57".89 N. from some hundreds 
of observations by the same circle I was now about to use. 
By a trigonometrical operation compared with, and checked 
by, the results in Professor Wallace's Treatise on Geometri- 
cal Theorems and Formula;, lately publislied, page 140, I re- 
duced this latitude to the Observatory, by adding 25".67 to 
it, which gives 55' 57' 23".56 N. for the latitude of the Ob- 
servatory, exceeding Professor Henderson's result by a small 
fraction of a second only. This circle, then, gives results, when 
the observations are very numerous, that accord with those of 
the mural circle when employed in its vicinity, and the ques- 
tion vrith me was. Would it likemse do so at Inclikeith, where 
it is probable local attraction would be insensible ! For this 
purpose, I resided on the island a few days, during which I 
made several observations ou the heights in the vicinity of 
Edinburgh, already partly given in the preceding portion of 
thispaper, as well as some onlJie\a.tiVi4ej,\i\A,\Wi(ida^ 
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trusted those made on the 21st of August on the pole-star, 
which I continued to observe from about 10 o'clock in the 
evening to 1 o'clock next morning. During this period I 
completed eight series of double observations, reversing the 
circle each time, or sixteen single observations, comprehend- 
ing forty-eight readings of the verniers, accompanied by the 
times of observations, and the indications of the level. 

The circle, indeed, is rather small for examining so delicate 
a question, being only six inches in diameter, having three 
verniers, each shewing 10", and a level whose divisions each 
indicate 2". I shall, however, claim no more for it than what 
competent judges may be inclined to grant ; and they may 
put such confidence in my final result as they conscientiously 
believe it deserves. . I may add, however, that I believe it to 
be in contemplation by Colonel Colby to examine this point 
carefully at no distant period, by means of the Ordnance 
zenith sector, which will be set up somewhere in this vicinity 
expressly with that view. 

Foif ordinary purposes the tables to determine the latitude 
by the pole-star at the end of the Nautical Almanac are very 
convenient when no great precision is wanted, and the inter- 
polation made by even proportion. I used these chiefly as a 
check, however, and made my computations by the following 
formulae, easily investigated, and in the application of which 
I used proportional logarithms to five places of decimals, 
which, for this purpose, give results in general sufiiciently 
accurate. 

Let f be the sidereal time after the upper transit of the 
pole-star, and p its polar distance. 

1. Log secant t + prop, log p = prop, log u. Now if X be 
the latitude of the foot of the perpendicular arc from the star 
upon the meridian, and z the true zenith distance, 

2. Log sin X = log sec p + log cos u + log cos s^. Now 
making i the true latitude, 

3. 1= Xdtzu 

where it must be observed that in the 1st and 4th quadrant 
after transit the sign of « is — , while in the 2d and 3d it 
is +, 
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4. Prop, log m = log cosec t + tog cos \ + prop, log p, in 
wliich M is the azimiitli reckoned &om the north reduced to the 
liorizon, which, compared with a referring lamp* by means of 
tha horizontal circle, gives the azimuth along with the lati- 
tude at any point of the star's revolution. The usual formula 
for computing the effect of a level reading from a central 
zero upon the zenith distance is 

,Jt^ . . . . (C, 

in which I is the effect, e the sum of the readings of the scale 
at the eye-end of the telescope, o that of the object-end, a" 
the value of one division of the scale of the level in seconds, 
and » the number of observations. The scale of my level 
originally read to three seconds, but on considering the pre- 
ceding formula (C) should it become 3", then the formula itself 



l = ~ .... (D) 

Whence, in this case, it is neither necessary to multiply by the 
value of the divisions of the scale, nor to double the number of 
observations, to get the effect of the level, hut merely to divide 
the difference of the sums of e and o by the number of obser- 
vations simply, at the same time taking care of the sign to 
correct the zenith distance for the effects of the level. On 
this account I got Mr John Adie to redivifle the scale of my 
level in accordance with these views previous to commencing 
my observations this season. 

Having made these preliminary remarks so that every thing 
relative to my operations may be fully understood, I shall re- 
cord the first series of observations, and perform the compu- 
tation at full length, so as to render the whole operation clear 
and distinct to every one having a very ordinary knowledge 
of such subjects. 



* A distant lighthouBewill frequeatlj answ^ the purpose of a referring 
lamp verj snccesBfull;. 



Polaris. 
1S40, Auguel 21. B = 29.70 in. ' = CJ' 
Emir of Cbron. at lOJ p.m. Taat !"> S8 .4, Rate 19'.7 gaining. 

Times. Ver. 2. D. Level. Z. D. 33°31'logl. 

+ — in. 

n. m t. o - . c « B= 2a.70 logO.MM ■ 

1. 10 5 A 33 34 30 2* 22 < - 64° log 9.9875 

B 34 25 "= 64^ log 9.0994 

C 3*30 r= 3;".2 Lg 1.6701 

3. 10 19 35 A 33 27 20 22 23 1 

ean 10 14 20 ^ ^^ ^** 46 45 fl 

norCr. — 1 GS.4 C 37 30 4S ^M 



I U. T. I. 

] long. 



rufr. + 37.2 

True Z. Dist. = 33 31 33.S 

me at Greenwich, M. N. 
Mean time at plijcc of obscrvntjun,, 
Bedaclion to Greenwich M. T. lo'' 24"' i 

Sidereal (Ime of obsorration, 
-Star's Itight Aecension, 
I = Sidereal titno ufler transit. 
By the preceding formulse, 

t = 19 10 66.75 sec 0.51623 
p= 1° 32' 33".eO P.L, 0.28Ha4 



:^=+GG 3D 9.2 . . . sin 9.021120 coa 0-74106 

1= 56 157.4 N. »i'= N.2°39'44".6E. P. L. 0.06186 

&hIeIILS<irveyinggiveH-itana = eor=— 4 ,6 

IB ^ N. 2 39 40 .0 E. 

ifience the latitude /, deduced from this series, is 56° 1' 67".4 N., 
and the azimuth of the star referred to the horizon, m = 
N.2'39'40".0E. 

Now, the reading on the horizontal circle being recorded at 
each observation, and referred to a lamp in a given position, 
the azimuth of tlie lamp becomes known, as well as those of 
any number of points whose angular bearings are compared 
with it by otserration. The latter, uot \)e™^ ■nv^ \x(smso!i. 
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ject, are omitted. The following are the results of all my ob- 
servations for latitude computed in this manner. 



1. I 


= . S6 I 67.4 




60 1 67.40 N. 


2. 


2 1.0 




1 69.30 


3. 


2 1,9 




2 0.10 


4. 


2 1.8 




2 0.52 


6. 


1 67.0 




1 69.B2 


«. 


I 69J 




1 53.73 


7. 


2 0.3 




1 59.B» 


6. 


2 0.3 




1 OS.UG 


Hones the final lulitado of tho point observed is 


5(1 1 5D.8S N. 


Reduction to ccn 


iro of tower or kntoni, 


0.24 


I,alitBdB0fligbt 


66 1 60.62 


CaloueLColby'BiesultsrratnKcllicLawobiiervatiimB.SG 1 69.00 


Difference. 






o.ca 



In the fiiBt Gil aericH of ohsGirations the star was bisected as accurately as 
possible, but in the two lust the wire was mode a tiuigent to the Etur. 

In the sevpnth the star waa apparently above tho wire, or really below it, 
and the laliliide came oat, .... 66° 1' S5".2 

In tho eighth apparently below, . . . 66 2 6 .3 



Making the mean, 56 2 .26 

Difference, ...... 10 .1 

Half difference, or half tho thickness of the wire, 6 .09 

Which, applied to each of tho observations, brought out the results of 
seventh and eighth above. 

Mechain, as stated in the " Base du Systeme Mfitrique, 
torn, ii." p- 1 93, alwajs supposed the thickness of the wires of 
the telescope belonging to his repeating circle to be 6", though 
Delambre found the thickness of his to be 8", 10'', or 12". 
The thickness of the wires of my telescope, however, ought to 
have been greater, unless they be finer, since it is less power- 
ful than theirs. 

To conclude, in the Calton Hill Observations, volume i. 
Introduction, page xxxviii., the latitude of the Observatory is 
stated at 55° 57' 23".2 N., which, combined with the bearing 
of Inehkeith, page xii. and known distance 30272 feet, gives 
56°2'6'',8N. for the latitude of Inehkeith Lighthouse, ex- 
ceediog Colonel Colby's by 6" .8, animm^iV-g ^'^. "Vd-wWi, 
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cause to attribute this I cannot positively say, tJiough partial 
local attraction is sufficient to account for it, since, in other 
situations, it has been known to produce greater discrepancies 
between the observed and geodetic latitudes than what has 
been here determined. No doubt, in the course of time, future 
observations will be made in greater number, and with supe- 
rior instruments to mine, in order to explain this anomaly in 
a satisfactory manner. I cannot, however, understand how, 
on any other principles than those of local attraction, my circle 
sliould give results agreeing with those of the mural circle at 
one place, and disagreeing at another. Till then, I may be 
allowed to infer from the observations I have made and de- 
tailed in the preceding paper, that the anomaly is owing to a 
partial local attraction at the Calton Hill, whereby the plumb- 
line is deflected towards the south, thereby throwing the 
zenith poijit towards the north, making the observed latitude 
exceed the true by about C" or 7". 

1. In assuming the decrement of heat at 240 feet for 1° 
Fahrenheit in this country in the preceding investigation, as 
being sufficiently accurate for my present purpose, I still ad- 
here to my conclusions in a former paper on tliat subject read 
to this Society, namely, that the law of decrement involves 
fimetions of the height and latitude, which is borne out by the 
fact, that the decrement for considerable heights, and for 
high latitudes, is greater than that derived from small heights 
and low latitudes. It is, generally speaking, greater from 
Ramond's great heights than from smaller, and that from 
the barometric observations of Captains Sabine and Foster to 
determine a height at Spitzbergen, in latitude 80° N., there 
was no sensible change of temperature for an elevation of 
1640 feet.* From these remarks it would also follow that 
the decrement will also change with the season, and also wilh 
the hour of the day. This is partly the reason why even the 
astronomical refractions in the Arctic regions were found by 
the late Captain Foster to be very different from those in 
more temperate climates. 

-* From n mean of Ihe whole. Some of them indeed indicate a ^Mt«r 
tmiperafun} at (ite lop tbon tlie bottom. ^ .-^ _ 
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2. In carrying out these views, will the Koenigsberg A8tn>> 
nomical Refractions, given by M, Besael in the Tabulse He- 
giomontanre, be conformable to the climate of Greenwich ! 
To me there ajjpears to be some doubt, e^-en though they have 
been adopted by Mr Airy, the Astronomer-Royal there. 

3. If the formula (14) be restricted to primary triangula- 
tion, by assuming a mean value for 

F -= 0.749G, thBro will be obtainod for BCcondnrr, 

_"_I^ fY ' V 1 

''"'2BJ Vl + Ji(( — fiOV ' l+.fi'(T— 50'J ■ ■ 



II. Const k 



= 7.451274. 



^2Bi 

4. If, instead of using proportional logarithms, the usual 
tables of sines, tangents, &c. be employed, the following fiw- 
muUe must be substituted in place of those at page 341. 

1. tan M = tan p cos /, 

2. sin >. = sec p cos u cos e. 



3. / = 



X+« 



4. tan m = tan p sin t sec X. 

Hero If is minus in the first and fourth quadrants of l, and 
p/ua in the second and third. 

In like manner m is west in the 6rst and second quadrants 
of /, and east in the third and fourth. 

These foi-mulK may all be included in the same operation 
as in the example iri page 343, and they will be found very 
useful in finding latitudes and azimnths by the pole-star. 

P. S. — Since the preceding paper was drawn up I have ap- 
plied the small correction to the latitude, on account of the 
iiTeguIarity of the motion of the star between observations, 
iirst pointed out by Soldnei-, and estimated the probable error 
by the fornmla of Baron Fourier, and the final latitude of 
Inchkeith Light is 56° 1' 69".82 N„ with a probable error of 
+ 0."5. The Baron's formula, however, shews merely the 
deviation from consistency, and not the absolute error, because 
it takes no account of constant errors in the instrument, Seq, 



ifotice of a New Signal- Lighl for Pailtvayt. By Alan Ste- 
venson, LL.B. Civil Engineer, Edinburgh, Communicated 
by the Society of Arts for Scotland,* 

Ths numerous accidents attended with fatal consequences 
which have lately occurred on railways have excited much 
alarm in the public mind, and the prevention of these casual- 
ties is unquestionably a matter of great importance. The ob- 
ject of this communication is, to point out one source of dan- 
ger to which several of the late accidents may be attributed, 
and to suggest the means of its removal ; and fi-om the per- 
sonal interest which all must have in tho in1pro^'emcnt of rail- 
way-travelling, both as regards its speed and, ivbat is of much 
greater importance, its safety, I venture to hope that the 
followiilg observations, although limited to one part of the 
subject, will not be found to have been unsuitably addressed 
to a society whose province it is to improve the useful arts. 

One of the most imperfect parts of the railway system ii 
roidouhtedly the uncertainty of the night signals, and to this 
it is well kno^*-n many of the most fatal of the accidents which 
have occurred must be traced. The great object of these sig- 
nal-lights is, to announce that the train has reached a certain 
point of its course, and to forewarn the engineman of liis 
approach to a station, or the Junction of a branch railway, so 
that tlie speed of the engine may he checked in proper time 
to prevent collision. The lights used forthis purpose are ge- 
nerally exhibited at the place the approach to which they are 
uitended to announce ; but the distance at which light projected 

imontally, may be seen by a person approaching in the line 
r«f its ti'ansmission is very variable according to the state of 
the atmosphere, which in our climate is subject to great and 
sudden changes, in regard to clearness and fog. These va- 
riations in the visibility of lights of extensive range are by no 
means confined within narrow limits, as experience too amply 
demonstrates in the ease of lighthouses, whose range has been 
known to vary with the state of the atmosphere, from sixty 
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miles down to two or tliree miles ; and this eyil is unhappily 
one of those which, in the present state of chemical and opti- 
cal science must, we fear, be pronounced irremediable. This 
defect, gi'eat as it is in regard to lighthouses, is, in the case of 
railways, materially aggravated by the excessive velocity of 
railway-travelling. Any variation in the distance at which a 
signal-light is fii'st seen, must lead to great misconceptions as 
to the time of reaching a station, and all such misconceptions 
are fraught with the worst consequences, owing to the nu- 
merous sources of danger from the crossings of branch lines, 
the meeting of carriages on the rails, or the occurrence of other 
accidents, which may render a railway impassable. It is there- 
fore obviously indispensable to safety that the signal-lights 
should be so constructed, that in all states of the weather they 
shfill be constantly visible at the same point, and that this 
point shall be sufficiently distant from the station, the approach 
to which the signal is intended to announce, so as to allow 
ample time for cheeking the engine's speed before coming up 
to it ; and upon no other grounds can the confidence of the 
public as to their security be reasonably based. \ 

In the month of December last, it occurred to me in the 
course of conversation with my friend Mr Errington, civil en- 
gineer, that although the variation in the visibility of lights of 
.distant range must, according to our present knowledge, be 
regarded as an evil without remedy, it might still be possible, 
by means of some arrangement of the lights, to render signais 
for vailtcays constantly visiUe at the same point during every 
State of the atmosphere. For this purpose, all that seems to 
be necessary is, to limit the range of the lights, and at the 
same time to increase their intensity in such a manner that the 
combination of a short range with great power may not merely 
render them capable of penetrating any fog however dense, 
but of producing, at a certain point, an effect so brilliant and 
striking as forcibly to arrest the engine man's attention. Af- 
ter considering the matter in various points of view, I came 
to the conclusion that the object could be best attained by 
placing the hght considerably in advance of the station, the 
approach to which it is intended to announce, and by giving 
the beam such an inclmatioTi to ftve \i,ora.Qtv, 'iW\.\te ^ 
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power may fall upon tlio engineman's face, at so short a dis- 
tance from the light itself, that it eoultl not fail to be always 
visible at that point, even in the thickest fog. 

According to the present practice, a comparatively feeble 
light is exhibited at the station whose position it b intended 
to point out, and this light, which is permitted to pierce the 
gloom until its power is greatly diluted by the united effects 
of its own divergence, and the length of its passage through a 
foggy medium, must necessarily be subject to constant varia- 
tion of visibility with every change of the atmosphere. The 
change which 1 have to suggest, is to place a light of great 
power about a mile in advance of the station, and at tlie same 
time to limit its range by the depression of the resultant beam 
within such a distance as to ensure its being visible at all 
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The arrangement 1 would propose for the attainment of 
this object is remarkably simple, and consists in placing one 
of Fresnel's annular lenses, illuminated by a gas or oil burner, 
as may be most convenient, in a small chamber, glazed in 
front, and supported on a stage of carpentry of sufficient size 
to span the rails, and permit the train to pass under it ; but 
the purpose might perhaps be equally well served by placing 
the stage at tlie side of the railway, and inclining the beam 
obliquely to the line. In order to limit the range of the len» 
to a short distance, and thereby to ensure the light being vi- 
sible in all states of the weather at the same point, I would in- 
dine the instrument, so that the length of the trajectory from 
the lens to the observer's eye should not exceed about 700 

it, which falls far short of the distance at which the light of 
fiie lens would he obscured even in the thickest fog. I may 
remark that the inclination of the lens is too small to require 
any correction in the position of the flame ; but this could be' 
easily accomplished if neces.sary, more especially when gas i» 
employed. In curved lines of railway the same effect might 
in certain cases be produced by placing the lens on a level 
Trith the observer's eye, and directing the refracted beam so 

to cut the railway obliquely. In this case the limitation 

TOt. XXX. so. LX. APRIL 1841. Z 
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of range would be pi-oduced without tlie Bccessity of Inclining, 
the lens ; but the principle of rendering the signal at all times 
effective, by combining a short range and a powerful light, ^ 
the same in both arrangemGnts. 

The advantage of this arrangement I conceive to be great, 
for not only would the light be at all times visible to the en- 
gincman on his aiTival at the same point, which, as already 
mentioned, is really the great object of signal-lights ; but it 
is obvious that his attention would be most effectually awak- 
ened by the contrast of suddenly passing from darkness to 
receive the full eifect of a powerful light viewed from a short 
distance. One other advantage of the proposed signal-light, 
I must observe, lies in its being peculiarly susceptible of any 
modification ot colour, whether of a temporary or permanent 
kind, which the numerous and growing wants of an extended 
railway-system may require. The alphabet of nocturnal tele- 
graphy, wherever a distant range is refjuired, is unhappily 
extremely scanty ; for the practice of all Europe seems to have 
shewn that, si tar as colour is concerned, red and white are its 
alpha and '^nwga : green and blue have been frequently tried ; 
but cautious iuquirers have all agreed in pronouncing them so 
equivocal when viewed frtmi a distance, that they have been 
almost universally abandoned. These colours, however, and 
GTen much less marlted varieties, although useless as distinc- 
tions for lights of distant range, are perfectly effective when 
viewed from short distances, as the brilliant display of aa 
apothecary's window suificiently proves. 

I shall now add a very few words regarding what appears 
to me to be the chief arrangements which may in practice be 
foimd necessary for signal-lights on these principles; but I 
would not bo understood as attempting to fix any thing per- 
manently, for I am well aware that various modifications may 
be suggested by experiment, which I do not at present foresee 
in their full extent ; in particular, it seems probable that the 
range of visibihty which I have adopted in the following view 
of the details falls short of what will be foimd quite sufficient 
in practice even during the thickest fogs, when a light so 
powerful as that which may be derived from Fresoel's lens 
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is bronght into play ; and shonlJ tliis expectation be realized, 
tlie duration of the effect of the ligbt, which depends on the 
range, might be increased beyond what I have ventured to 
state. 




Referring to the above sketch, 1 would propose that the 
lens at L should be elevated 24 feet above the rails R R, or 
about 15 feet above the level of the cngineman's eyes ; and 
that the point where the centre of tlie beam would intersect 
the horizon, A C, of his vision at E, should be about 700 feet 
from the lens. The impulse of the light would be most ad- 
vantageously received at some point as near the Jens as is 
consistent with a full effect from a flame placed in its princi- 
pal focus. A more remote observer would receive the rays 
[■ diltited by distance ; while a nearer approach of the eye to the 
Liens would render it necessary to adopt an es-fooal arrange- 
■;!Bent, so as to cause convergence of the rays. By the latter 
Kirrangement their divergence would be decreased, and tho 
pq>ace covered by the light would he lessened not only in pro- 
portion to the decrease of divergence, but also to that of the 
cosine of the beam's inclination to the horiKon. Both these 
circumstances would therefore combine to curtail the duration 
of the impression on the eye. 

It may naturally be expected that I shoidd say something ■ 
regarding the duration of the impulse of the ligbt on tlio u 
and upon this topic I shall, in absence of actual expe 
content myself with stating briefly the result of luy calcu 
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tlons. If we suppose that an effective divergence of only 2* 
were to be obtaineil (and this is jnst one-tlnrd of what is ob- 
tained from Fresiiers lens with the great lamp), I find that 
the light would spread itself along the horizon of the observer's 
eye between B and C to the distance of about 1000 yards, 
which, at the speed of 40 miles an hour, would be passed over 
in about 50 seconds, but at tlie ordinary railway speed of 25 
miles an hour, about 80 seconds, or 1^ minute, would be re- 
quired. Such a flash of light falling upon the polished parts 
of the engine, and upon the observer's face, would TUidoubt- 
edly act as a most effective signal. If, however, it should be 
thought advisable to increase the duration of the impression 
by spreading it over a greater length of the line, this effect 
could he easily produced by a alight alteration of the inclina- 
tion of the lens, so as to cause the line of railway to cut the 
refracted beam more obliquely ; but I by no means expect 
that any such modification would be found necessary in prac- 
tice. The nearness of the eye to the lens, and the brilliancy 
of the flash, would, I am inclined to think, more than compen- 
sate for the shortness of the impression. 

I must add a few words regarding the expense of these sig- 
nals, which would be made up of the cost of erecting the scaf- 
fold of carpentry, the price of the lens, and the maintenance 
of the light. The price of the stage I shall pass over as a mat- 
ter which may. vary according to the circumstances of the si- 
tuation and the taste of individuals ; but the cost of the great 
annular lens does not exceed L.40 ; and if a smaller-sized lens, 
which I think would be found quite sufficient for the purpose, 
were employed, the expense would not be more than L,10. 
The annual maintenance would consist of little more than the 
supply of a gas or an oil burner. The consideration of the 
expense, therefore, of maintaining such a system of signals at 
the necessary intervals on railways, is not for a moment to be 
set against the most remote risk of the least of all the nume- 
rous accidents, the records of which fill tlie public prints. 

EoiNBunQB, 2aiA January 1041. 



On the Forms assumed bi/ UticryslaUised Mineral Subalances, 
such as the Ocellaled Stonea of Dendera in Upper Egypt, 
the Stonea of Jmalra, ^c. By M, Ehrenbero.* 

■ The ancients have often spoken of the sports or nnomulics of iiHtutH 
I (iaaas naturaj as so m.iny attempts to produce all kiods of forms 
^V in eacthj and stony substances. In consequence, tliuy have not se- 
^^Uamted true petrifuctions and organized fossil reniaina from inorganio 
^Bjtmtalions, and hnve considered tlie mholc as the incomplete attempts 
^Ra development made hy n formative cartli acting us a matrii:. Oui 
notions are now ollercd, yet naturalists still speak of the sports of 
n&ture botli in regard to inorganic and organic matters ; and the col- 
lectors of curiosities continue to store np in t!ieir cabinets inorganio 
forms of this nature as rcmarkablo objects, and deserving' of being 
viewed with interest. It may be admitted that tbey arc often deserving' 
of this attention ; but at the same time tliey are often nothing more tban 
ItoDf formations, to which friction, fracture, splitting, or some other in- 
ternal mechanical action, baa given a singnlar aspect which can be of no 
interest to science; or rather it may be suid that the caprice or imagina* 
tion of the collector has ascribed to thera relations and analogies of 
form, just as frequently happens with figures representing clouds, in 
vrhich every one^ according to his fancy, thinks he can discera a multi- 
tude of resemblances to known objects. 

Among inorganic forms of the highest scicntiCc interest, which hovo 
excited attention from the moEt ancient date, and more than ever in re- 
cent times, arc those resulting from erystallizntion, which are grouped 
with mathematical regularity, perfectly determinate in their angles, and 
produced by an active mode of formation. Besides this, it has been 
ascertained, that this remarkable exterior appearance depended on the ' 
laws of their internal fonuation, nbicb enable us to explain genetically- 
and positively the most varied changes of form, and to recognise the ori- 
^al typo of structure even in an amorphous frngmcnt. 

Besides crystalline forms, a series of others exist, always reproduced 

in the same shape, some of which have not been made the subject of obaer- 

^L^on, while others have been but imperfectly studied. Thoy are, how- 

^Bftrer, possessed of great scientific interest, and are frequently met with 

^^k nature. I am about to speak, says M. Ehrcobcrg, of the oeol- 

■ Uted stones or stones d lunette of Egypt, wliicli are regular, often a 

in size, and which, along with Dt Hemprich, I discovered, in IBSl, ii 

calculable numbers in the desert of Dendera, Upper Egypt.t where thoj 



• This memoir was renLl to the Boyal Academy of Berlin, E9lh Ji 

t About Biglit years ngo wo received from Iho Rev. Vera Wouro b 

»^B annalar-diicoid morphoIiteB brought by hiqi from 'EgJvX™— ^BVT. 
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still occupy tlieir natucal situHtton in various dewrees of development, 
and where J. coUocted numerous examplos now submitted to the in' 
^>ectioa of the Academj. Ever Eince that time these bodies have afibrd* 
cd lue a subject of study, and I have endeavoured (o ascertain the laws 
of Iheir structure in two different ways ; first, by an analytical method, 
Bttempling to determine tlieit mechanical structure by means of deIic4to 
microscopic examinations ; second, by « gencrical method, endeavourbg 
to produce similar forms n^rtificiBlly, a task which in ncitlicr of these cases 
Iiad been previously undertaken. These two methods, although, the 
trials I have made long continued fruitless, are still attended with great 
difficulties, and are but in their inGincy, have not failed to present results 
which appear to me worthy of being submitted to the Academy, and, ob- 
scure though they still are, to merit not the less on that accoimt a f&- 
Tourable reception. 

Formerly, in 1B3G, when I communicated the results of my atmlytical 
observations by the microscope on the regular flmdamental forms con- 
Btituting earthy and friable (Jendres) mineral substances, I spoke, although 
with reserve, of a phenomenon presented by certain aiineralB, of a re- 
gular disposition shewn in certain very minute fundamental corpuscles 
to form themselves iqto articulated rods and rings, which sometimes re- 
minded the observer of the serial linear disposition of the free molecules 
of bodies under the influence of magnetism, as in kall-guhr and meer~ 
»ehaumj and at other times indicating a force acting with more or lesa 
energy in a circle or spirally, as in kaoliu and chalk. Microscopical 
researches prosecuted since on these singular relations, have afforded 
more extensive results, and the regular corpuscles of ehalk, wliich I 
had at first named granulated folia [gckamte btattchen) will henceforth, 
in accordance with my recent worlts on the formation of chalk by mi'ero- 
rctpie organisms, assume the particular and characteristic name of cryttal- 
Mdt. 

New and successful microscopic observations on the Ggured stones of 
Egypt, have enabled me to ascertain that these configurations, resem- 
bling the corpuscles of kaolin and chalk, but in gigantic proportions, 
have in all probability been produced by the same agents as the cor- 
puscles of the latter, only with 'grosser materials. In fact, we immedi- 
ately recognise in these Egyptian formations, whether they be in rings, 
discs, or spheres, and varying in size from an inch to a foot, the animals 
of the chalk (for example, Textillaria globulosa) whose undissolved calca- 
reous coverings have been subjected, in the progress of their formation, 
to a force which has disposed them in annular series. These are appear- 
ances altogether different from those presented by the flints and jaspers 
of Egypt, in which we meet with imbedded potylhalames only here and 
there. The latter arc not the corpuscles themselves, but only their 
form ailieified by a chemical operation, the nature of which is un- 
inoirn to us. The small visible calcareous coverings obtained by acids 
in ibc floiulile layers of the Bguted Egjvt&iv BUtnea, Aie'w 4La\:viu!a.-j ' 
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ptiie opcntioB to whicli tbcv owe their present <>oiidition did ttot oonsift 
of a composition and a Eubstitatioa ; that U nu not of x climnicij ra- 
tnn ; that it did not take place slow!}' and in a continuoue a^aiinrr, tuit 
thnt it was the calm and (isnquil tcsnlt of a mechanioal deposition. It 
maj eaBUj happen that we may accidentally notice, in a chemical ^>cro- 
tioD, c«ilaii] identical parts which have undergone no c)tang;c nolwitli- 
Btanding die alteration of the principal mass, jnat as wc find unaltend 
flout in the doii|^ of bread, chnlk in silex, or fiiroign snbstanecs imbedded 
in erj^tals ; but heterogeneous portions, arranged in series of reg'ular ftw- 
tnaCioD, present a character peculiar to the conR gyrations in question, la 
vhich are bnncd, in a manner altogolher remarkable and different from 
what is uBDoUj observed, and under tlio influence of a particular foreo, 
lapideons rings, free, concealiic, and unconnected with each other ; bo- 
twoen which alternate layers of lime with tlieanimaloulosof the chalk uro 
deposited, firing rise to forms having a solid nucleus with a free but soKd 
ling, suggesiiug to the fancy the figure of Saturn and his ring. 

From these researches it appears how iibportant it is to emmine with 
owe attention the inorganic forms which have long been known by tho 
name of clayey, marly, or calcareous kidneys, ns well as those callad 
TmatrA stones, wliich hare often a well-determined shape, and linvc hi- 
therto been considered, in the ingenious and exact classifications of etyt- 
tallography, as amorphous massoa, and placed in books on minemlogy 
■mong 8tonc8 alon^ with soft minerab of the same sptcies, or in works 
on geology according to their particular position, and llioir formation 
ascribed to the general agency of attraction. It appears lliat iin attempt 
1)08 likewise been made, but with little success, to ascribe to those pheno- 
mena the fbrmHtion of stalactites as well as that of oolites ; but Mr Sedjf- 
wicli has sufficiently shewn, that the deposits of calcareons kidneys, lo 
common in the neigbbourhood of Sunderland, were altogether {bceign 
to the formations of stalactites. Properly speaking, they are only forma- 
tions resembling oligistic iron, stalactittc or mamellatcd. 

Viewng tbc matter in another light, some highly respectable minoTat- 
ogists have thought proper to form the crystalloids, into a group, which 
ftey place beside ctystals, and in which they wish to arrange in systo- 
made order all minerals of a capillary, bacillary, dendrilie, or spicnlat 
form, or such as compose oviform, reniform, or tubular stalnctitei, in 
which the splierical ehnpo would be aaeribed to a kind of attraction, 
while the stalactitic would be confounded with that of adhesion and crys- 
tallization. Other Bavans, on the contrary, have cnrefUlly separnlcd 
icrystals, and have regarded a!! the other forms as modifications of amor- 
phous structure. A few months ago, the Academy of St Pctotsburg hoard 
'a remnrtable note read to them from a distinguished observer (M. Par- 
fot> who after having ex.->rained a rich colicotioo of Imatra stones, con- 
cluded that they must be regarded as an extinct family nf molluscs de- 
void of shells, and of the most simple orgaaiiation, to which Lo desiro J 
Jmatra. 
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I shall now proceed, continues M. Elirtnberg, to the deEcrlptior 
objects which have formed the basis of my observations. 

The first ot principal basis of these obsetrotiotiB was the stonj Egyp- 
tian foimatioQ mentloocd above, belonging to (lie calcareous deposils of 
Uppet Egypt, which presents itself in abundance in the form of spheres 
with a single aye, ot a pair, connected aa in spectacles ; this formation 
a. small horizontal deposit of marl in the midst of the calcareous 
rooks of Deiidera. These formations are sometimes regular spheres 
about a foot in liinmeter, but the greater part do not exceed tlitce at 
four inches, collected in considerable numbers, and resembling piles of 
Gominon halls, sometimes with the discs more or less flattened and regu- 
lar, and the nucleus globular like an ejeball, surrounded witli bourrelete 
or concentric rings ; sometimes also the discs are double, and united 
like the eyes of a pair of speetncleH. The intermediate forms and transi- 
tions from one to another arc innumerable, but we find no other kind of 

I have noticed n similar structure on many occasions ; among others, 
in the fiilei of the chalk of Rugcn ; in a stone greatly resembling that of 
Imatra, coming from a sandstone-formation, Uke the figure eight lying 
on its side so , which has been deposited in the Hoyal Cabinet of Miner- 
alogy, and was obtained from the Musclielkalk of Oberstrthlitz ; as well 
as in a black sphere, seven inches in diameter, procured from the coal 
formation of Ruhrthal, and wbicU may be seen in the cabinet of the 
Boyal Administration of Mines, 

The recent and detailed description of the Finland stones of Imatra, 
at the waterfall of the same name, has afibrded, in connection with the 
previous observations of Hoffmann, a pretty necurnte idea of their forms, 
which I have liad no opportunity of studying personally. 1 examined 
last year a very interesting and instructive collection of these regular 
forms, belonging to Dr Willundcr of Tunaberg in Sweden, who, when 
coning to Berlin, brought his collection with him, when he became aware 
that I was occupied with the subject, and with much liberality placed it 
at my disposal. The marl of Tunaberg is cetlahily a stonj formation 
completely free from crystallization, but at the same time the most regu- 
lar that hashitherto been met with. According to Wallerlus and Linnaeus, 
such formations are named in Sweden malrekor or nalcbned. They are 
distinguished, as all other similar objects were by Linnaeus, by the name of 
tophus ludua and margaporoaa. Finally, the editor of the works of this na- 
turalist, ia J779 and 1783, QmeUn, has classed them systematically among 
the roost heterogeneous kinds of bodies. The forms of Tunaberg do not 
appear to have been known above two years. They are. met with near 
Fada-Muhle in a deposit of iinc blue clay, and they always present, in a 
very accurate and atrikingnianner, the character of animal structure, sug- 
gesting the idea of petrified molluscs. 

Dr Willander presented mo with 47 specimens chosen probablj' from 
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^KjOO specimms fioin Svedeo, perniiUed mo to select fWim Iiis collection 

f tlie fonns wbicb appeared to be of most seieDtific ioteresl. It is lliis rich 

•nil 6dc collcctioD of forms, with all the circumstances of dcvclopiiicnl, 

and coming from one and tiic same deposit, tliat I have now tlio bonoiir 

to present to tlic Academy fur inspection. 

But I bnte found a much richer source of mntcrints in the miernscnpiu 
eianiination of the primitive phenomena presented by the structure of in- 
o^anic fonns ; and these are iho matcrinia nhich have become so im- 
portant BiS to form tbu basis of all my labours. For several years iinst, 
I the obserratioDs of tliis nature made by me have been published and dic- 
.seminatcd, and I Lave already, in 1680, published in Po^endurETs An- 
■als the most rcuatkable [csults of my researches on the formation of 
eryslals. 

The results of my obserrations on these forms, and ilio aDnlyti 
searches I have made, shew at once that it is convenient to estnhlislt 
lU the phenomena of inorganic form, after excluding crystals, sevoi 
[roups entirely distinct from each olbi 

One of the groups of these structurrs, named aniorphoiii or irrcgiil 

unbraces all the dendritic, capillary, stalactitic, ond radiated forms, with- 

.'<mt nucleus and similar to haimatito, and those nith a radiated- oolitic 

^atructiire, having a foreign nucleus, and whicli may be TCgactlud as true 

jCrystala confounded tngcther, bearing llie Kimo relation to simple and 

listinet or3-stalline forms that the massive und compoaite polypi present 

relatively to the simple polypi. In these two ciiscs the individmd forma 

liBve no connection with the shapo of the united mass, snd reciprocally. 

Tfaeae structures, sometimes easy, and nt other times very dilS cull lu 

analyze by the aid of the microscope, arc agglomerations of eninll crystals 

jnoieorlessconfbrmable, and following certain laws, in some cases capable 

of being recognised, and which, in relation to tlie variety or the rvgiila- 

^ rity, malte an appronclt to those of the structuru of plants founded on 

^^ the development of the bud. All tliese forms are not crystalloids, but 

^m MQMR* of eryttala, or wrll-dtiUrmined cryttith heaped logelher gBncrleall]/, 

^■'.tho forms of which, compressed and crushed, urc called drupes wljcn 

^B crystab can be cosily observed, and, when the siructuves are loss del 

^■.-•nd more delicate, produce dendritic figures in the shape of a shrub, nil 

VtMC, SiQ. 

H The Egyptian morpholites, the Imatra stones of Finland, and thoio of 
H thomalreliorof Sweden, are entirely different in their Striictiiro ft«m Ihoso 
If just mentioned. Tliese bodies present neither any rudintlon from ttif 
centre, nor any appreciable crystalline dvvelopnicnl in lliatt patal' 
planes of formation. They exhibit in their structure, on the conti 
and in a very obvious manner, a solid circle which is scteml tlinci 
peatcd, an evidently active development in their formation, fnuniled.l 
uniform laws, and frequently, perhaps always, us is seen in the Tuiml 
BpEcimens, parting from mtiny axes of formation. No Iraoo (if 
ftniotarc, whatever may be the cilctlot US^tcl, IB " ~ 
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of these surprising roorpliolites of Swedenj no mote, ia fact, tJinn in tliose 
of Egypt observed in Bueh grtat numbers ; but in ihe former tbe dominat- 
ing' and modifying^ influence of many aiea of formation c»n often be di*- 
cerned with ease. Generally we perceive two directions of development in 
tlie laws of tbeir structure, one concentric, sometimes horiiontnl and in 
one sense only, which constitutes rays and diacs, sometimes mdiating on 
all sides, wliicli produces spheres ; tbe other is linear, and emanates &oin 
the centre. For tbe most part these two axes exert a nearly eqnal powct, 
or else one of them is superior to the other. It thence follows that the 
greater number of these morpliolites, in consequence of the predominating 
influence of the linear direction of development, appear egn;-shaped or 
fusiform ; or, owing lo the concentric direction prevailing, or tlio two 
forces bein^ equal, assume the shape of discs or spheres, or arc in an iu- 
dclerminate condition. Among' the 100 morpholites of Tunaberg, how- 
ever, 'wliich 1 hnd an opportunity of exaiaining, there were only one or 
two which had not a well-marked form. When ■we witness, as happens 
in rare cases, one of tbe axes of formation predominate, there result ob- 
long forms with discoidal or globular envelopes, or having dilatations in 
the middle, or else the shapes nre globular with one or two tongue-shaped 
elongations opposite each other. We rarely notice three of these elonga- 
tions, and four have not yet been met with. There is still one form de- 
serving attention, and that is the decided development of a new centre 
of formation at the two extremities of the linear axis of formation, the 
direction of which always cuts the lirst at right angles, producing ap- 
pondages in the shape of a head or beak at tbe ends of the axis. These 
Bppendagcs do not seem formed by chance, but display constant forma, 
most of them resembling a bird with the head, neck, tail, and wings folded 
together, or a tortoise, and in- some cases, when the new form acquires 
lafge she, they are like a hammer.* In this rcmorkable mode of forma- 
tion there nre often found foreign bodies, small stones, fragments of granite, 
&c., which, as in the chalk of Egypt, are imbedded in the mass. Often 
also there are accidentally found in the clay-strata, rolled pebbles and 
the fragments of primitive rocks, which have adhered to the morpholites 
as they were beginning to form ; this we may notice in the present col- 
lection on a piece of slaty hornblende, where large grains are perceived, 
and to which two small morpholites are lirmly attached. 

In the atones of Imatra, the observer of Petersburg, formerly men- 
tioned, has noticed as many as five successive or developed forms, one 
on the other. In those of Tunaberg, I never perceived mote than two 
and a third beginning to form; but in the collection of M. Krantz of Ber- 
lin, there is a specimen from the mountain limestone near Dublin, on 
which arc to be seen five bodies of this species linearly developed, one on 
the other, and many others of the same kind adhering to io sides. In 
■ The well-knon-n " l''airy stones'* of Scotland, which are waaliod out by so 
niauj'Of our rivers from the beds of claj can!ieiAeilwy,h,yiB nduodstone fimw 
*ion5, are essinpies of tbe tontlB here ilEKrAEA,— "Knvt. ^^^_ 
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, the fineness of llio matter, the elegance and regularity of the 
1, would appear, in ei^ual circiim stances, to be increased in n remork- 

obBervationa on tlie form and a microBcopic nnnlj'BiB of Uie«c 

lies, I have made cxperimauti with precipitates and tlio residuum of 
e. great variety of suljstanoesj and ba»e taken particular care to oxnmiBe 
tbe forma of the calcareous precipitates under ttJO niicroscope. The fol- 
lowing are tlic principal results of uiy inquiries. - 

1 couid not succeed, cither on a former occasion or at iLc present, Ih 
iBtitatbg the true corpuscles of the chalk, hut only produced sonictbiiig 
beariag some rescmhlnnce lo them. These preeipitutCG uf carbonate of 
tioiB presented forms of very great variety. 

■ The microscope enabled ine, in general, to perceive solid coneictioni, 
PiBiler three principal furms. 

r Firitt, In the form of an inde terminate, homogeneous, vitreous mast. 
This structure appeared liiie an irregular rind rapid aggregation of tctj 
winute particles of mutter, pretty equal among themselves. 

Secoiidii/, As eorpiiBiJes regularly cojiforniable, which derived thoit 
shape from very minute particles of matter, round in nppearauee, ap- 
proaching each other in diflercnt drgrecs of dcvdopraeiit, and seemingly 
sabjeoted to an internal central force of attraction or formation. Tbi> is 
the most cotUTOon appeamtice presented by the precipitates or combina- 
lions of tbe most varied description, I have found these corpuscles to 
'4n> in every respect analogous to the large morpholitcs spoken of above. 
fc B flake or aebulosity, at first very slight, we sec simple spheres formed 
Vffine grains, double spheres, kidneys, double kidneys, articulated rods, 
(imnulnr tings, and lastly bodies which run into each other, and resemble 
a brambleberr.v. The four first arc sitnplo forms, the rest have slnays 
^Ksented a liighet degree of development, not iippi-aring as simple stnie- 
tares but highly composite. These various series uf forms are what I name 
itorjAoliltg or Cn/itatloiiix. Tliey result from nn internal force whioli dis- 
poses tlie material particles in a certaiu order witiiout producing tiny 
change upon tlicm. 

Thirdly, In forms h.tving the character of a structure with parallel 
faces, such as that which distinguishes crystals. This mode of structure, 
however, appears from observation to bo rarely primary, but rather se- 
condary. The Grst example occurs when the regulating force has inter- 
fered, often also when it has ceased to act. Occaaionully this struc- 
ture proceeds with incredible activity ; sometimes it advances elowly. 
ition of the force of crystallisation causes the grains to disap- 
i chemical process of transfortnatioii. Never have I seen a 

ital forming itself of visible material corpuscles, but almost always by 
k wonderful and sudden transformation of small niorpliolitcs or crystal* 
ioids into eithersimplcorcompositc crystals, according as thaformft 
either simple or in groups. These sudden transformations have fonoci 
beea noticed Ay other observers, but under diffBicn\,tc\a.t«yc«,OTiS 
tbe cli/oro-flrseniale of lead, ■whicli, Ii:om.\j«viig aX5.K\. 
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of saffron -yellow, is nil at onec transformed into dendritic crystals of 
dccp-red, and whicli Profussor Erdmunn lias rcoently prepared with tlic 
chloro-arseniate of points and llie acetate of lead. This salt shews us tlie 
finest exomplti of these sbgular mclamorphoscs. It must therefore bu 
consideicd as dcmonsl rated, that crystals neither exist nar can cxbt 
witbout o previous mechanical crystalloidal deposition of particles. 

It is not our purpose liere to inquire, whether all these phenomena are 
owing to the gHocral force of attraction, or, whether, as Mr Faraday has 
alleged with some reason, electricity bo not the most general principle 
which regulates chemical aad magoctological actions, and even many of 
those of vegetable and animal life ; hut when we can here tecognise one 
of tho modifications of the general force which regulates the formation of 
bodies ill crj-stalliiUitionj wo may well likewise admit a crystatloidal or 
morpholitic force. My design, however, has principally been to dnw 
attention to these singular phenomena and their relations, and to shew, 
that at times crystalloidal structUTCS must exercise a considerable influ- 
ence in the formation of masses of friable roc^s which have not reached the 
pmnt of crystallization. 

I hare likewise been led to the discovery of a solid centre of compn- 
sition in tlie structure of isolated riogs. After many researches, 1 suc- 
ceeded in discovering tliis in sulphur. When oil is poured on tlowors of 
sulphur, we often see crystals of sulphur separate themselves around the 
gtanulcR, while the granules disappear. In other instances, niasses of 
dendritic or linear crystals are formed, which afterwards constitute iso- 
lated crystals. In many other circumstances besides, we see a cloudy 
concentric halo, broad und interrupted, appear round each granule, 
which afterwards produces a crysLd. The appearance en lunette is pro- 
duced when two granules approach each other with equal force. Per- 
haps one might succeed, by observing the relations which similar crys- 
tallizations present when they proceed slowly, in discovering other in- 
teresting phenomena ; but it was not till after many trials, that I managed 
to observe in a state of activity, the rapid and elegant crystallization of 
salts, and to watch ilic formation of a siliceous sphere going on under my 
eyes. Does the difficulty consist in the extreme minuteness, or the trans- 
parency of the elementary parts, or rather in the absence of these proper- 
ties, or, lastly, in the rapidity with which the operation takes place P 

Spsculationa as to the Primari/ Source of the Carbon and 
Nitrogen present in Plants and Animals, By Charles 

* Daudeny, M.D., F.R.S., &c. &;c.* 

Da Daubeny says : I cannot refrain from calling attention to the fact, 
that carbonic aciiand ammonia, which have beenshewn to be the sourcetre- 
gpcctivBly of Che carbon and the nitrogen qf planta, on the one hand exist tii 

• Thoinferesling spwuUtions ot ■DtDiu\>ftM^i«« S'"'^^™ "'^"****-^^i^ 
the Doctov'a val-.iabla Lectui-es on AEricuHu.re jis^ yi'oVa.'Bal. "V-qo^ >«^nit>JM, 




B««re« ^OarbtH and Hitrogen in PlanU and ytnimah. 
tvA variable proportioni in the atianepherT, that they may appear, from tkit' 1 
cireumtlaiux alone, to be eitraneout to it$ compotitioa ; and, on the other, 
are balh teen to proceed, even at the pretenl dag, from the interior nf the 
earth, in uariotu parte of the globe. 

Every one vrlio has made tlic phenomena of volcanoa the subject of 
liis attenttoii, U conversant with the fact, that rolumca oF caibooic acid 
are constantly Usuing from the earth, not only in places nhcrc igneous 
action manifests itself, but also vrlierevci: \tc have reason to bulievc that it 
has formerly existed, tboug:li apparentlj in a dormaut condition at present. 
Those, too, who liavc visited any active volcano, must needs liavo re- 
marked, that sal ammoniac 'is snbtimcd in large quantities from tlic sub- 
Stance of lava currents recently ejected, and likewise from the ercviecs of 
mona tains in which the eniptioDs have taken place.* _ 

Professor Liebig bos also pointed out, that ammonia is [l constiint nfr>ffl 
CompanimeDt of the boracic acid discogagedby volcanic action from tliC' 
lagoons in Tuscany, and it is satisfactory to me to Und thai distinguished 
dtemist conGrming, by his authority, the view which Ilindlong ago held 
and maintained, namely, that the ammonia in these eases cannot bypos- 
aibility be derived from the decomposition of otgnnic matter, since no 
bdngs could live at such a temperature as that indicated by the steam 
which holds it in solution. 

Hence, like the carlwnie acid, ammonia must have been derived from cer- 
tain processes taking plnce in the interior of the globc,+ processes whieli 
may have preceded the existence of living beings, and which may have 
fulfilled some important office in the economy of nature, subservient to 
their existence and production. Btnrtling, indeed, as the position may 
appear, yet, being backed by the authority of Licbig, I shall no longet 
scruple to suggest as u matter at least of probable conjecture, tliat every 
particlo of carbon, as well as of nitrogen, which enters into the constitu- 
tion of the plants and animals, cither now existing, or whichhavo existed 
since the beginning of time, may have been originally evolved from (he 
interior of the globe. 

The only mode that suggests itself by which wo can escape from this 
conclusion, consists in supposing, Itt, that when it first pleased the Al- 
mighty to call plants into existence. Heat once overspread the globe with 
them, without availing himself of the operation of secondiiry causes to 
bring about their dissemination ; 2dlg, that the amount of carbon and 
of nitrogen contained in the plants created, sufficed for supplying tho 

I entire animal kingdom, in proportion as it extended itself, with the Ot- 
ganic matter which it would require ; 3dly, tliat no increase to the col- 
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lective nmoQnt of the animal nnd of tlie ve|reLibie mnltet in elisteiKe 
lias (ttkan plnce, from the first period at which tlicy were called into 
betnfT, up to the prcaent time. Uolrss all these three postulates be og- 
sunied, it ^ccms dlfliciik uot to attribute to gaaea eTolved from inorganic 
sourceS] the first origin of those oipinic matters of which both plants and 

Now, it will perhaps to some of my bearers appear futile, and even almost 
jiresiimptuous, to go back, aa it were, to the dawn of creation, and to 
speculiitc on events that may have occurred at the first oommencemenl 
of organic life. Nevertheless, I may be permitted to obsen'e thus much, 
namely, tliat analogy seems to favour the BUpposition of each species of 
plant having been originally formed in one particular locality,* from 
wheneu it spread itself grnduslly orer a certain area, lalher than that 
the earth was at once, by the fiat of the Almighty, coveted with vegeta- 
tion in the manner we at present behold it. 

The human race, as we are informed by the highest authority, is de- 
scended from n single pair, and the distribution of plants and animals 
over a certain definite area, would seem to imply tliat the same was the 
general law. Analogy woidd also lead ub to suspect, that the extension 
of species over the earth originally took place on the same plan on 
which it is conducted itt present, when a new island starts up in tbs 
midst of the ocean, produced either by a coral reef or by volcanic eleva- 
tion. In these cases, we do not find the whole surface at once overspread 
with plants, but we can trace the gradual progress of vcg'etation from ihe 
chance introduction of a single seed, perhaps, of each species, Soated to 
it by currents, ot wafted by winds. Nor, indeed, does it seem pi*- 
hnbloj that a pretcmaturid cause should hnve operated in covering the 
earth with plants, when natural ones are supposed to have been inetra- 
mental in the formation of the strata upon which Hiey grew. Since these 
latter have been built up gradualiy through tlic suceestivo accumulation 
of mineral and organic deposits, in which act Omnipotence did not di- 
rectly interpose, we should be disposed to refer the full development of 
tlie former to a slow disseminiition of individuals in confonnity with na- 
tural laws, and to ascribe to the immediate hand of the Deity only the 
first introduction ofaspcctea. 

Such aa exertion of creative power as is implied by suddenly calling 
into existence all the plants of a particular period, seems the more im- 
probable when WG recollect that it must have been repeated at eeveml 
e epochs, since wo cannot suppose that tlie whole globe would 



• Mr Lyell propoaea tha following hjpolhesi*, Ba being rsconoilnble with known 
lk:ta, vi2. " Tliat cacb sjiacicit ins; baveliiul Ua origin in a siafflepairor individual, 
where aa individual Vioa ButlicienE, and Ibat RpecicBijidj bavo been created innm- 
csHUUi, Bt such tines and in such pliLceiM to an&bletbcDi lo multipl; and eadufe 
for HO appointed poriod, and ocuuiiy oa &j>pouited space on the globe." PrinelidM 
otQeoIogy, vol. ii. chiqi. 8. 
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liATe been in An equally forwaid condition, so as to be lundy 
inooient for the reception of a redundant vegetation. If, however, we 
were to grant tbat the whole of the primary vegcliition of the gluhu had > 
started into bein^ at once, as Boon as the conditiuua of the earth's sur- 
face admitted, we should be bound to auppoie the charaetcr of tho . 
plants analogous rather to those existing in countries not yet brought 
under the dominion of man, than to those of cultivated districts. 

Now, it is to be remarked, that the plants most useful to tho higliet 

classes of animals, inosmucli as they afford the greatest abundance of 

nourishment, arc comparatively rare in a wild condition, and when they 

oeeur, are generally deficient in those principles on which their value ■■ 

articles of food depends. . 

The forests which, under such circumstauccs, cover so large a portioa. 

of the surface, contain but a small amount of nitrogen, fur woody &br^ 

which constitutes the greater part of their bulk, is wholly destitute of 

that principle. The crucifcrte, the different species of ccrejd grasses, and 

other plants rich in nitrogen, require for their full development ouimal 

manure, and therefore, if they hod come into being at all at this early 

I period, must have been stunted in Ihclr growth and limited in their dia~ 

' tcibution. 

Thence, it may bo fiiirly doubted whether the whole amount of tlio; 
plants which existed at one time on the sur&ce of the globe, would hnva. 
furnished azote enongh for the animals of any given period. 

Tliirdly, it seems reasonable to suppose (luit civilization has, upon the 
%vholc, increased the aggregate of animid life as well as that of sueb vege- 
tables as contain (he largest quantity of nutritious matter. I am aware 
how diliicult it mould be to establish this last position in a manner per- 
fectly unexeeption.ible, because the progress of human society is attended 
by a corresponding diminution in the amount of those animals and of 
' those plunts which are not dependent on man, and it seems impossible t«, 
I strike a. correct balance between the ciTeets attributable to these twa 
1 counteracting causes. Nevertheless, the following considerations may 
1 perhaps be allowed to favour the opinion which I have been advocating. 
I There can be little doubt that, within the area embraced by culture, 

iheamount of nutritious matter goes on increnung with the care bestowed 
upon the land, and that the number of animals maintained is in consequenca 
proportionably increased. This will be the case on a well-managed funo* 
even where (^being situate at a distance from a town), it consumes aa 
more manure than is obtained on the premises. At the end of a century. 
the live stock may be increased, the crops way be more abundant than 
they were at the beginning, and jet every jcar a large quantity of car- 
bftn and nitrogen will have been carried olf in the shape of the com and 
I cattle sold. Wlrnnce does this excess of carbon and of nitrogen then 
fe proceed ? If from the decomposition of animals and vegetables extraneous 
I to the farm, other portions of the globe must suffer in proportion to what 
^Li« gained by those ia cuJtivntioD, und lieuce t^ veg&lsAinu, iia -^«)ik«&' 
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amount of nnimal life, in rog'ions wLicli contiaue in n stitte of nature, will 
clecteoee in proportion to tbc increase of tLoso brouglit un dec subjection 
to man. 

But we liave not tlie slightest reason to imagine such to be the cnse, ' 
nor is tliote any ground for brficving tli&t plnnts in a wild condition are I 
unable to compete nitb cultivated ones, in the powei of supplying tliem- 
sdves %vit)i lliose principles wLieli are Dccesaary for their existence ; al- 
though it be true that man, by selecting fur cul'urc such as afford him 
the greatest amount of nutrimentj causes more nitrogen to be abstracted 
tiom the ait than would otherwise happen. 

Bat what appears to me llic most decisive objection yet remains to be 
Stilted. Once grant, with Licbig, (hat the nitrogen which plants possess 
can only be obtained by them through the decomposition of araraonin, 
audit will follow, that, unless this gns be supplied from the interior of the 
globe, the quantity of organic mutter into which this principle enters as 
a component part will be undergoing a contaouol diminution. 

For wc know of no natural processes taking place on the surfncc of the 
globe which generate ammonia, excepting those connected with animal 
and vegetable decomposition ; whilst there are many — such as the com- 
bustion of various organic substances — which, by resolving bodies con- 
taining nitrogen into their constituent elements, would have diminished 
the aggregate amount of them which might hare formerly existed. 

Some compensating process, therefore, is clearly required; and that, if 
1 mistake not, is the disengagement of ammoniacal gas from the interior of 
the globe. Possibly, however, it may be suggested ns another alterna- 
tive, that the quantity of these two gases which would be required for 
the subsistence of the whole vegetable and the whole animal kingdom, 
when Crst called into being, and likewise all that which might be neces- 
sary to supply the loss of ammonia occasioned by combustion, &e. 
through all saeeecdiugagcs, might have been ready prepared in the atmo- 
sphere prior to their creatiou. 

But independently of the difficulty of conceiving, in the case of ara- 
monia, by what means the particles of hydrogen and of nitrogen could 
have been brought to combine on the surface of the globe without hav- 
ing been previously deprived of their clastic condition, those who pro- 
pound this hypothesis ought to be prepared to shew, that an atmosphere 
charged with the gases in question to the extent which is assumed, would 
not have been fetal to beings possessing an organization analogous to that 
of the existing races. 

To confine ourselves to ammonia, Drs Turner and Christison have 
shewn that less than ijj part of thLi gas, introduced into air, caused, in 
ten hours, a shrivelling and drooping of the leaves of a plant, and its sub- 
sequent death. It may be doubted, therefore, whether even tb'sb part 
would not be too powerful a, dose for the continuance of the healthy 
functions of the vegetable world, if permanently present, considering that 
the juices of the plant, aniV tVe mo\rt\Ho ot '\ic wrfft\\i\'«\s\A\''& 
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>*ou1d be continuully drawing from tlie atmosphere a consliluent so so- 
luble in Trater, and Ihiu presenting it in a state of much gienter concen- 
tration. 

Wiiat the amount of nitrogen existing in nil the plants and noiinak, 
rithcr living or preserved from decay, thronghout the globe, may be, it 
-would be extremely difficult to determine ; but admitting Liebig's prin- 
ciples, it will follow, that the amount of ammonia actually existing in the 
air will represent tlie average quantity which, at each moment of time, ia 
disL'ngaged from the o^nnic matter of all kinds undergoing decompo- 

The quantity of ammonia present in the atmosphere under existing cir- 
eamstances will, therefore, bear the same ratio to thut requited for the 
maintenance of tlie nhole animal and vegetable creation taken together, 
as the amount of organic matter, at any given time, undergoing decom- 
position, does to that in a state of life, or of preservation from decay. 
Now, it may be collected, I think, from Ljebig'e statements, that a pound 
of rain water sometimes contains as much as Jth of a grain of ammonia, 
or about joiBjth part. Could wc tell, therefore, the proportion which the 
quantity of organic matter undergoing decay hears to that in a living or 
(onnd condition, wc might obtain the means of estimating whether the 
whole amount of nitrogen existing tliroughouC the globe, if it were at 
once diffused through the atmosphere, would not communicate to it de- 
leterious qualities. 

I have said that the onui probandi ought to rest with those who pro- 
pound the last-mentioned hypothesis ; because, undoubtedly, a presump- 
tion would seem to exist in favour of the view for which I have myselC 
contended, from our having direct evidence that the evolution of these 
gases from the interior of the globe ia proceeding continually. Hence, 
it seems natural to attribute to a phenomenon at once so constant and so 
genera], some end in the economy of nature, and to suppose it to have 
been going on, like the volcanic processes which produce it, without in- 
tenuption, from the beginning of time. 

Granting, then, what upon Liebig's principles seems most consislenC 
■with analogy, namely, that the ammonia, no less than the carbonic acid 
which formed the food of the first plants, lias been produced, not by pro- 
cesses of animal decay, hut by such as were proceeding within the glob& 
prior to the creation of living beings,— the notion of a slow and continu- 
ous disengagement of both compounds, from the earliest period to the 
present time, will be leceivcd, perhaps, as at least the most probabl9 
mode of account for their unfailing supply. Whilst it relieves ua from 
the difficulty of supposing the atmosphere surcharged with these 
any one period, it suggests tQ us, at the same time, sublime and interest- 
ing views of the arrangements of the Deify, in thus having made all things 
subser^ent to one common end, and having ordmued that the mighty 
agents of destruction which exist in the bowels of the earth should lU^j 

!tcr, lite (fie malignant genii of some eaBletiv tii\>\e, V> 

ies of the Hying beings which HelmBip\accd\i^Ci'i\\a«<>'S***»J 
XXI. Ko. Lx. — ArniL 184,1. ^'a- 
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Wliat tnay liHVe hcen the nature of tljc processes -which have brought 
abont the disengagoment oF these gases, I have discusBed at fall in my 
work on Volcanos," ntid in othETSiibscquutit publitations. At present, I 
-witl only remark that, whilst the evolution of carbonic ticid indicates per- 
hspa nothing more than the operation of subterranean heat, the escapeof 
Atmospheric air, deprived of a portion of its oxygen, seems to imply (hat 
this heat originates in internal combustion, bywhich oxygen is absorbed ; 
and the diseng'agement of ammonia may lead ns to presume that tliis 
combustion is connected -witli the di^composition of water. 

The latter inference appears to bo unavoidable, when we recollect that 
icmntoniais a-oompound of nitrogen and hydrogen, and that the only sub- 
stance wliich can well be suppoGed to lupply the lattex element within 
the interior of the globe is water, which we also know to be abundantly 

Water is readily decomposed by several of thosii bodies which, in an 
oxidized condition, constitute the various products of a volcanic ernplioa, 
and hence it seems not illogical to consider its action upon the bases of 
Che earths and allcalics, which may still i 
as the priiMi'm tnobi/e of such phi 

Wbatj however, I am principally n 
point out, is the discovery of a fnal 
gases, which I and others, 
quently been led to remark ; as this alone 



Q the intcriot of the globe, 



1 on the present c 
for the extrication of those 
of voleanos, have so fre- 
idcra it probable that the 
phenomenon in question is one not of local or inaidcntnl occurrence, but 
that it has gone on from the beginning of time, on that gigantic scale 
which is consistent with the grandeur of those operations that have oc- 
casioned it, and is adequate to those equally extensive uses that we have 
ventured to assign to its agency. 

Thus mnch, at least, seems clear, namely, that when we attribute, — as 
many without due reSection appear to do — the nitrogen which plantaabsorb 
to the products of the decomposition of animals, whilst these very ani- 
mals are supposed to have obtained their nitrogen from the vegetable food 
on which tbey had (liemsolvcs subsisted, wc arc reasoning in a vioioua 
circle, and can hardly help being brought to the admission, that if plants 
ue allowed to have multiplied and increased by any natural causes, they 
must at one time have obtained their food from inorganic matter esolu- 
Hively; and moreover, that, even at present, no increase to the common 
£tock of these elements, wliich Ls treasured up already in two organic 
kingdoms of nature, can take place, except it be furnishedfrom the aome 
identical source. 

In conclusion, then, I may remark, that in balancing the rival preten- 
sions of the two theories, by the aid of which it has been attempted to 
explain the origin of volennos, wo cannot be justified in leaving out of 
the account phenomena, wliich, like that of the disengagement of ammo- 
niBj are of suoh general occurrence, and appear subservient to such in- 

^^^_ • description of A.i;tHCS.tt4Ex\,Vott^N<i\s».n!i^> \jiaijni,\^», ^^^H 
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parlniU ends ; odU lliat if ihe cliemival theory be capable (as fuw, 1 bclicvcji | 
have attempled to di-nj*} of accounting for tbisaa well na the otlierp»ft- 
dncts irliicli proceed irom nn eruption, it ouglil to be adopted proviaion- 
■ally, as ezplaioiag tlic iiittrnal heat of the globe, in preference at loaat 
to that one, which considers tlie latter merely as tlie remnant of the 
in candescent conditiou, wLich the cartli is supposed once to have poa- 
aesscd, but tvhich leaves out of the considnration altogether the chemical 
phenomena of a volcano, as unworthy of attention. I 

1 ought to apologize, perhaps, for indulging in suoh speculatiocs on 
an occasion like the present ; but the subject of Tolcanos Trill not appear 
altogether itrelcTant to that of agrioultute, when 1 icmind you that, from 
tbc ptoducts of subterrauenn fire, many parts of the surface of our globo 
seem to derive the fertility for -which tliey are remarkable. ^11 of yon 
recollect the luxuriance attributed to the lands of Campania, the " Vicina 
Veacvo arva jugo," which in Pliny's time bore Ihiee crops in the year, 
being Eown once with panic and twice with wheat, and yet, when allow- 
ed to rest betwixt crops, produced spontaneously roses more fragrant 
ilian those which resulted from cultiTation in other places — " undc vulgo 
dictum," says Pliny, " plus apud Campanos iinguenti, quam apud Ctotc- 
roB olei fieri." 

Nor has this land, like much of that which is found in the newly settled 
parts of America, lost its fertility by continued cropping, but at the 
present day, as of old, stands distinguished even in that hi^tly fiivenred. 
region for the abundant returns which it yields to the husbandman. 
" Quantum nutem universas terras campus Cnmpunua antecedit, tantum 
ipsum pars ejus, quto Laboreic vocantur, quem Phlegtajum Orreci appel- 
lant." 

" Yet the farms and villages," sajs Liebig, " are situated from eighteen 
to twenty-four miles asunder, and as there are no roads between them, 
there can be no transportation of manure." He therefore altributea the 
permnnent fertility of the soil around Naples to the alkali present in the 
volcanic materials of which it i^ made up ; but all &lspathic roobs are 
[charged with the same ingredient, and some of them surrender it ns 
Wdilj to the agents of decomposition ; nor, as we have seen, is alkaline 
r alone sufficient to supply plants with all the nouriBbment they 
Inquire. May not, therefore, the slow disengagement of ammoniacal 
|talts, as well as of carbonic acid from crevices in the mountain, likewise j 
e their share in fertilining the ground ? These, by furnishing nitrogeq 



■ It was uoly slave this tincture v. 
a mcmob- by Profossor Bischof, of ! 
entitled. " Reasons Bgainst the Cbe; 
diBCoaaina, bowevec, on this subject 



i in the press, that I became acqaainted wi 
mn, in Jameson's Journal for Januaiy li 
icalTlieory ofVoleanos." At 
ffould be out of cbBnictev with tb( dM^ 



tbe prenent lectures ; and, us the Profesbor proposes to offer 

in a futore number of the same Journali I shall abstMO from all attempt taj 

tohiiol^eotliniA until lh« n-hoI« of them have been ^utAi^ttnQ'i.^'tt^daft. 
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anil carbon, rany in great mpasure supersede the want of animal manure ; 
BDil if the rock liappena olao to contain a portion of the eoitli)- pliosphates, 
there is no reuaon why the celebrated Terra del Ijivoro should not con- 
tinue to produce an unintermitlcd succession of com crops, repeated u 
often as tlic disintegration of the substratum permits, so long as the vol- 
canic processes seated underneath it continue to send forth volumes of 
the gases alluded to. The superior quality of the wheat groivn in this 
part of Campania may perhaps he thought to conGrni such a conjeotuie. 
It would appear, that the flour of warm climates iu general contains mow 
gluten than that of colder ones,' perhaps because heat promotes the 
decomposition of organic matters, and consequently renders the siipplj- 
of ammonia more abundant; and to this circumstance its superior fitness 
for the manufacture of macaroni is generally attributed. But the Nea- 
politan macaroni is distinguished for its excellence, and hence it is pro- 
bable, that the wheat grown in the neighbourhood of that city, whicli 
supplies the raw material for this article of food, will be found to con- 
tain a larger per-centage of gluten than common, the power of forming 
which might be communicated to it by the ammoniacal salts in which ils 
soil so abounds. 



■ Bee Davy's Agricultural Chemistry, p. lU, and Mr Hyett's interesting eom- 
municHtion in the Eng. Agi-ic. Journ. No. fl, for Jmiuftry 1841. 

BousBingaalt, Add. Chimie, p. £5—301, bbjb that— 

Violet-benrded wheat, from Alcace, caataias . 17,3 per cent. 

The same, grown in the Janlin des Flantcs, . S6.7 — 

Winter wheat, grown in ditto, . . . 33.3 — 

Hermbattedt has given the following results, Annalen der LandwerthschaA, 
voL zxii. p. L 

100 parts of wheat in soil manured with 

Olutfn. SUrch. 

Human oriae (dried), . . . 3S.1 39.1 

Bullock's blooi} (dried), ... 342 413 

Huinui teces (dried), . 33.1 41.4 

Sheep's dung. .... 22i) 42.8 

Rgeon'g dung.t .... 12.2 63.3 

Cow's dung, . . . . 12.0 62.3 

Vegetable humuB, ... 9.S SG.9 

Same soil not manured, ... 9.2 CG.7 

Sir H. Davy found— 

100 pts. good foil grained wheat, sown in autumn 

to afford .... 19 77 

100 pta. of wheat sown in spring. . . 24 70 

100 pts. of Sicilian wheat, ... 21 75 

ion pts. of Barbary wheat, ... 23 74 

100 pts. of full and fur Norfolk barley, . G 79 

100 pla. of Suffulk rye, . . . . 6 
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It may appear an homelj- comparison, but, to liken small things with 
great, the analogy is complete, between the arrangements of nature, in 
eupplying from below the gaseous matetiab whieU the crop requires for 
its growth, and ihe plan often adopted by the gardener, of placing in & 
vessel, underneath the roots of a plant, a body of animal manure, which, 
by its eihalations, comrouDicates to it the very some principles. 

Should, these vjewa receive credence, and obtain confirmation Itoib 
future investigations, they will afford a proof that geology, no less than 
the sister sciences of chemistry and vegetable physiologj-, is capable of 
throwing light upon questions in which the agriculturist is concerned — ■ 
but of this truth it would indeed have been needless to search for proofa 
in countries so distant, or by an appeal to phenomena with which the 
English fanner is happily unacquainted; since we shall have abundant 
opportunities in the course of these lectures of shewing, that it will bo 
brought home to bira by facts of which he has daily experience, and 
which present themselves to his notice in the common business of lifo; 
for, if it be the office of the chemist to explain the causes of those diOei- 
euces which exist between soils, nnd the means of improving them by 
manures, it is no less that of the geologist to point out where those ot 
the best description are to be met with, what resources we have at hand 
in the bowels of the earth underneath, or in the contiguous strata, for 
remedying their defect, and whatfaeilitics for drainage, and other methods 

I of amelioration, the physical structure of the country may chance to 
■npply. 
fin ihe Natural History and Anatomy of Thala^sema and 
■ Echiurua. 13y Edward Forbes, Esq. ami John Goodsir, 
r Esq. Members of the Wemerian Natural History Society. 
I With a Plate. (PI. VII.) (Communicated by the Authors.)* 
AuoKG the Radiata of the British sees are two animals 
which, in their general appearance, rather resemble Annelidet 
than Echinodermala, to wliicli latter class they structurally 
I belong. These are the Thalassema Nepluni and Echiuraa 
tdgaria, members of the family Tlialassemaceoi in the order 
JSipuHculidce, a zoological and anatomical description of which 
I Species ive have to-day the pleasure of submitting to the Wer- 
] nerian Society. 

The family Thalaasemaceoi includes a group of Termt 
Echinodermala, cliaracterized by having cylindrical 
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8W Messrs Forbes and GroodMr on the Natarai Jlutorjt 
Hke bodies terminated at one extremity by a mouth, which is 
placed at the end of a short proboscis, to which is appended a 
remarkable sheath-like appendage, and at the other by an anus 
with no external appendages. 

These cliaracters distinguish it from the other families of 
its order ; from the Sipunculaeear, which have a tentacu- 
lated trunk, no sheath-like appendage, and an anus placed at 
its base; and from the Prfapw/acefF which have a trunk without 
tentacnla, no oraJ appendage, and the anus at the posterior 
extremity at the end of a long fikmentose caudal appen- 
dage, which has been regarded by some naturalists as a respi- 
ratory <H:gan. 

The genera Thatnssema, Echiurus, Sotiellia, and Sternaspis, 
constitute the family. The first has a simple oral appendage 
and no corneous bristles surrounding its anus ; the second has 
also a simple oral appendage, but has circles of corneous 
iM-istles or setie surrounding the posterior extremity ; the third 
is distinguished by its forked oral appendage ; and the fomlh 
is marked out from its allies by the possession of a coraeons 
disk, surrounded by setie placed near its anterior extremity. 
But few species are included in these four genera. Of Tha- 
lassema but one is known. Of EcJdurus two have been de- 
scribed, the one a native of our own seas, the other of the 
N(wth Pacific. Of BotiHellla two species arc recorded, both 
inhabitants of the Mediterranean, as is also the only known 
species of Slenwspis. 

The Thalassema Neptuni is a native of the coast of Corn- 
wall and Devon, where it lives among submarine rocks. 
Hence Lamarck, in the first sketch of his history of Inverte- 
brate Animals, styled it Thalassema riipium. It was discovered 
by the observant Gaertner, and by him sent to Pallas under 
the name by which it is now known. Pallas, however, con- 
sidered it an annelide, and an ally of the earth-worm, and 
named it Lumbricug Thalassema, under which name he de- 
scribes and figures it in his Spicilegia Zoologica,* Montagu 
afterwards found it and described it under the name of Tha- 
lassina mutaloria.f At the same time he expressed his be* 
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lief that his animal was identical with that described by Pair I 
las, bat supposed that the figure given by that illustrious na- 
tnralist was incorrect. This, however, is not tbe case, the 
figure of Pallas well representing the animal after preservar- 
tion in spirits, in which state doubtless he bad only an oppor- 
tunity of seeing it. 

Of late it has been taken hy Mr Harvey at Teigmnoutli : 
from his specimen our structural account ig drawn up. Of its 
external characters, it need only be mentioned, additional to 
the descriptions of Pallas and Montagu, that it possesses a 
short retractile trunk, as well as an oral appendage. Mon- 
tagu's account of its habits, When alive, is all we know of 
them, but is most full and interesting, and may be found in 
the eleventh volume of the Linniean Transactions. 

The Eckiurtis vulgaris is a much larger and more remark- 
able animal. A great number of individuals of this species 
were thrown up on the sandy shore of St Andrews during last 
winter after a severe gale of wind, The largest specimens 
measured about six inches long and half an inch in diameter. 
The body of tbe creature is cylindrical, annulated with 
little flat tubercles, which were floccose toward the two ex- 
tremities. From the anterior end projected a proboscis about 
half an inch in length, not furnished with tentacula, and hav- 
ing a deep red margin at tlie extremity. This proboscis ia 
retractile, but not so a singular furrowed fleshy appendage 
placed along side of it. This appendage is highly extensile,, 
and forms asort of sheath to the proboscis. A little way from 
its junction with the body are two shining yellow cartiliigiuous 
bristles ; short, lanceolate, curved, acuminate, and retraotil*, 'j 
These are the genital hooks. From between them runs aroi I 
line down the body towards tbe anus, marking the course of 
jm internal vessel. The whole of the body ia of a bright piuk 
colour, with obscure paler narrow rings and speckles cau) 
by the minute tubercles of the skin being of a paler 
The anus is placed at the posterior extremity on a 
flattened disk, which is surrounded by two circles of con 
setae, similar in structure to the genital hooks, but sl 
They are ten in number in each circle. The anus IS 
and red. Tie si«ath of the proboscis ^ffiwa ia calaag 
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the rest of the animal, being of a bright scarlet. It is so 
slightly affixed to the body as to break off on the least touch, 
and in only one or two cases did we find it attached, and then 
it broke away immediately on the removal of the animal. 

On keeping the Echiurus alive in a vessel of sea-water, it 
was continually changing its form, swelling itself out in va- 
rious parts so as to assume very strange and eccentric shapes^ 
If a fresh supply of salt water was poured into the vessel, it 
would on a sudden become very vivacious, starting up to- 
wards the surface, and swimming with spiral contortions in 
the manner of an annelide. Then it woidd sink to the bot- 
tom of the vessel, and swell itself out with water. 

The Echiiirug, liko the Thalassema, was first figured and 
descnbed by Pallas, who obtained it from the coast of Bel- 
gium. He gave a moat accurate genei-al representation of it, 
but strangely omitted the true proboscis ; and by all writers 
since his time the sbeath has been described as a proboscis 
not only in this case, but in the descriptions of most of the 
other Tkalassemacew. 

Montagu first perceived the true relation of the Thalas- 
sema, and remarks in his paper that it should immediately 
precede Hololkuria. Tliis view of its position was also held 
by Cuvier, and more lately by Brandt. Lamarck, however, 
placed the Thalassema and Echiurus in his first division of 
emnelides, characterized hy having no feet, and including the 
families Hirudines and Echiurece. In the latter, associated 
with the earth-worm and cirratulus, we find these animals be- 
fore us. Many zoologists since his time have looked upon 
them as worms, but the structural details which follow will 
shew that their relation to the annelides is one of analogy 
and not of affinity, and that their true position is among the 
Echinodemtata in the order of Vermigrada or Sipiiiiculidce.* 

Ethmrus — Digestive Hi/stem. 
The digestive tube commences hy a mouth of a rounded 
form, very small in the state of contraction, funnel-shaped 
when dilated. The oral orifice is continuous with a canal 
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Drliich is sacculated and contracted at intervals, particularly 

' In its posterior half. This first portion of the intestinal ap- 
paratus, which may be denominated the pharyns, is arranged 
in two coils so as to resemble somewhat the figure 8. These ■ 
coila are compressed and kept in position by the muscles of 
the oral hooks, and by the bloodvessels, which assume a com- 
plicated arrangement in this part of the animal. The tube 
then contracts into a highly muscular biit very narrow oeso- 
phagus. This rather suddenly dilates into the remaining part 

' of the canal, which is ncai'Iy uniform in diameter, thin ond 

delicate in texture ; aiTanged in a somewhat spiral direction 

till near the posterior part of the animal, returning upon itself 

in the same manner for two-thu-ds of the length of the body, 

and then proceeding to the cloaca as a straight and rather 

narrow tube. The cloLica is smaller than the same organ in 

the Hotolhuriadw. From mouth to anus the canal measures 

from three to four feet. The pharynx is two inches long, the 

oesophagus four, and the remainder is so uniform in diameter . 

as to render it impossible to distinguish any division into sto- 

Biach, intestines, foe, and so fragile as to render measiu'ement 

wy difficult. The pharynx exhibits distinct circular muscu- 

r fibres, and in the cesophagua they are so strong and so ar- 

inged in bundles as to give it the appearance of a windpipe. 

EThe tube is not connected to tlie parietes of the body by n. 

■ mesentery, but by numerous delicate muscular threads irre- 
gularly arranged and intermingled with minute bloodvessels. 
Near the middle of the body the folds of intestines ai-e filled, 
with a yellow bilious mass, but we could detect no trace of a 
liver, or of glandular sti'ucture in the coats of the gut. 

The respiratory sacs open into the cloaca on each side of the 
rectum. These sacs do not ramify, and are about one-third of 
the length of the animal, and exhibit in the living individual 
lively motions — contracting, dilating, elongating and twia: 
They are of a vivid red coloiu- from the number of vessi 

I Iributed to them, and Iiave a mottled appearance from 
tous microscopic organs attached to their external 
■When a small portion of the respiratory organ is cnt 
living animal and placed under the microscope ia B 
water, the dots observod with tlie naked ej 
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peritoneiU surface, exhibit the appearance of a number of fun- 
nels, with their necks attached, and their cup-like extremities 
standing erect. Each of these funnels has its outer surface, 
rim, and inner surface or cavity, covered with cilia which ex- 
hibit lively motions. The inner or mucous surface of the 
respiratory sac has a number of rounded somewhat lobulated 
elevations on it, each corresponding to one of the funnels on 
the outer surface. These elevations are covered with cilia, 
but on the membrane between thom none could be seen. 
The ciliated funnels could be withdrawn into the pouches 
formed by the ciliated elevations of the internal surface ; but 
we could not obtain ocular demonstration of what we suspect 
to be the case — that the cavities of the funnels open into the 
common respiratory cavities, and that the ciliated elevations 
of the inner surface disappear when the funnels in the outer 
surface are extended ; and, vice versa, a current being in this 
way established between the respiratory cavities and the com- 
mon cavity of the body of the animal, which is full of sea- 
water. The muscular fibres of the two respiratoi-y sacs exhi- 
bit a peculiar arrangement. Both the transverse and longi- 
tudinal fibres have an undulating course so as to surround the 
necks of each of the funnel-shaped organs as the fibres of the 
human gravid uterus surround the uterine sinuses. If the 
ourrents of sea-water flow through the funnels, the contraction 
of the muscular fibres can stop that flow, and enable the ani- 
mal to fill the respiratory sacs by the following process. By 
contracting the anterior part of its body, and pushing the con- 
tained sea-water back, the animal distends its posterior por- 
tion into a bulbous shape, in consequence of which the en- 
closed portions of the anal spines become widely separated; 
and from their connection with the cloaca, that cavity is di- 
lated, and, acting like a syringe, sucks in more water. The 
animal then closes the anus, and conti'acts the cloaca by push- 
ing the water in its body forwards. This simultaneous action 
forces the water contained in t!ie cloaca into the respiratory 
sacs, along which it is conveyed by theu' powerful vermicular 
or peristaltic action. A slight relaxation of the muscular 
fibres of the sacs, and the erection of the ciliated funnels, will 
aliow the water to pass into tibe <iKnt^ (A \h.tt Xm^, ■wlj^ 
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f the cilia will remove it througii the same ch 
trary direction. 
The rascular system coneiBts of two long'itudinal vegselB, 
one runnlDg along the ventral surface of the body, the other 
along the unattat-hed surface of the iiitcstino. Tho intestinal 
trunk is always full of blood in the weak or dead animnl, the 
ventral trunk always empty or collapsed. From this circum- 
stanee, from the general arrangement of tlie vascular system, 
and from the position of the respiratory organs, we are ia- 
clined to think, although we have not been able to veri^ tho 
epinton by actual observation, that the former vessel is the 
venous, the latter the arterial trunk. The vein commences 
by numerous radicles on tho cesophageal portion of the di- 
, ge&tive tube, runs along the edges of tlie gut, collectin|f 
> brauehes as it proceeds. On the rectum, the trunk disa^ 
s by being divided into innumerable branches, which ar» 
qiarently arterial, and proceed to the respiratory sacs, which, 
B before stated, are highly vascular. The arterial or ventral 
ssel is apparently formed by radicles from the respiratory 
5 (branchial veins). Its walls are thin, and ore ] i-rceived 
■iritb diificulty on the snrface of the nervous coril. In ItH 
UMirse it supplies vessels to the inteistincs ; and when it urriveii 
t the convolutions of the pharynx, it sends off from its right 
ide a large trunk, which, proceeding to the right oral hook, 
' anrrouiids it and its muscles by dividing and again closing. 
It Hien proceeds to the commencement of the ajsophugus, and 
jfHQs a vessel to be described immediately. Tlie ventral ves- 
sel, after giving off this great trunk, proceeds to the oral ex- 
tremity of the pharynx, round which it forms a vascular 
circle. The latter Eenda brancheB b.^ck upon the pharynx; 
and a branch forwards, which fi>rms a second circle or vascu- 
lar zone round the lip, on the surface of the nervous ring, and 
a large trunk w hich, running to the middle of the pharynx, di- 
lates into a sacculated sinus, which probably owes its pecidiar 
appearance to the transverse contractions into which thisp 
tion of the tube is generally thrown. This sinus nina 
the second portion of the pharynx, and at the commence 
of the oesophagus receives the trunk formerly deeciib 
jvoceedin^ from the ventral vessel. H iVeu \.«mt\U!A 
rnggnif/ing on the asophagas, and «).piE>\^g >\u£ ^oi^ans 
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tube with aerated blood. The use of the large trunk which 
comes off from the ventral vessel, is evidently to supply the 
mouth, trunk, and anterior part of the digestive tube, with ar- 
terial hlood, when the animal has projected the anterior part of 
the boily, and when the constriction of the snout, and the pres- 
SMTG of the sand in which it is boring, would prevent the free 
circulation of the blood in the two vascular cb'cles, at times 
when the supply is absolutely necessary from increased mus- 
cular action. 

The nervous system is very simple, being merely a ring 
surrounding the anterior part of the pharynx when it becomes 
continuous with the skin. From this ring a nervous cord 
runs along the under side of the animal to the extremity of 
the body, terminating abruptly by sending off a few branches. 
Along its course the cord gives off numerous lateral twigs, 
which are unsymmetrical, and continue free for a short dis- 
tance from their origin, and then disappear in the muscular 
parietes of the body. When the animal ia contracted, the 
cord is arranged in close undulations, and exhibits no gangli- 
onic enlargements. It consists of a moderately long sheath, in 
which the nervous matter is contained in a very soft condition. 

The reproductive system consists of four sacs which open 
on the ventral surface by minute orifices, two immediately 
behind the genital hooks, the other two about an inch far-" 
ther back, and both pairs about one-third of an inch from the 
median line. When the Echiurus is not in season, they lire 
about one inch and a half long, one-fourth of an inch in diameter, 
highly transparent, so as to be almost invisible, and pcffisessed 
of the power of twisting in all directions. When the male is 
in season, they become greatly enlarged, four inches long, 
half an inch in diameter, with one or two contracted portions. 
The contained fluid is milk-white, and rather consistent ; and 
when examined under a high power, it is seen to swarm with 
exceedingly active globular Bperma/ozoat which exhibit rapid 
whirling and dancing motions. The male organs, when in 
this condition, are remarkably beautiful objects, being cover- 
ed with large thread-like and transparent scarlet bloodvessels, 
which are relieved by the dead cream-white of the organs them- 
sclves. We have not seen ttie f e'nua.Vtt ?>ata Ml^^ distended ; 
nhen moderately so, the eggs ai[ipea.v t(i \>ft KKTMnf,e.ft. wam fets 
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roe of ossoous fishes, and are about the size of millet- seed . 
Examined under the microscope, the egg appears as a highly 
transparent glohule, enclosing towards its centre a number of 
smaller globules or cells. 

The structure of Thalassema Neptuni is in all respects idei^ I 
tical with Echiurus, the only difference, and that an unim- 
portant one, beiug the less complicated arrangement of thel 
intestinal tube. 

The oral and anal hooks and spuies of Echiurus, and tbel 
oral hooks of the Thalagsema, are protruded and withdrawn-H 
exactly as the setas and booklets among the Annelidea. 

From the anatomical description we have now given, it UH 
evident that the genera Echiurua and Thafassema must be j 
arranged in the class Eckinodermata. The body filled witll-l 
sea- water — the respiratory apparatus — the digestive system— 1 
and the intestinal venous trunk are the leading anatomic^ I 
peculiarities, and are characteristic of the Hchinodermatooa I 
animals. The colour and circulation of the blood, the want 
of an aquiferous system, the ventral nervous cord, and the 
muscular system, shew the relation of these animals to the An- 
nelidas, and prove that the transition from a vermiform radiate 
animal to a true articulate animal, is effected by the symme- 
trical atrophy and hypertrophy of certain"of the radiate ele- 
hments in each ring. 



EXPLANATION OF PLATE VII. 

!$ig. 1. EchiuTUS vidgarUi of tlic nattirnl size, he seen from tlic Tentral 
aspect. 

fig, Z. Echiurut vulgarit kid open from tlic bacV, tlie iDtegutnents 
Etretched, end ttie greater p.iit of tlie intestinal tube rcmoyed; a 
the pharyngeal poition of tlie inteEtiiial tube; h the cesopfaageal 
portion ; c c the portion corresponding to the stomach nnd in- 
testine, ■which 15 of great length in this animal. The venous 
trunk ia seen coursing iilong its free edge, and branches of the 
ventral vessel (attcif ) ramify ou its attached or mesenteric edge ; 
d rectum; e e respiratoij sacSj covered nith ciliated processes; 
ffff genEtativc sacs ; gg ventral vessel or nrtetkil trunk ; ft the 
arterial branch which, surrounding the right genital hook, pro- 
ceeds to the pharyngeal portion of the intestine, for the purpose of 
supplying it nith blood when the animal is boring ; Hi the pba- 
TjvgcBi attery, and the two oral attervei o\TC\6Bi Itfc Ilitfe'ttKWqBa 
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cord giving off unsjminettical necveaj and termioatiiif- in a ring 
uLicli aucrounds tbe jiliacj-nx ; 1/ tbc two genital hooks with their 
muscles, one of ^hlch tE commoii to both, and approuotates thcii 
upper extremities. Vig. 3. The nocvous circle, part of the cord, 
and the extremity of tlio latter magnified. Fig. 4. A section of a 
part of 'the muicnlur parietes of the bodr, and of tlie aheath of one 
of the genital hooks, to shew that the latter is a tegumentary or- 
gan dereioped in o fulliole, and provided with a muscular appa- 
ratus as in similar otgnns among the Annelida. Fig. 5. A por- 
tion of Olio of the respiratory sacs, ningnllied to shew the ciliated 
funnel-slmped processes iii the slate of erection. Fig, G. A por- 
tion of one of the Tcspiratory sacs laid open, to shew the ciliated 
projections on its internal surface. Each of theac oocresponds to 
one of the funnel-shaped processes on tlie external surface. Figa. 7, 
S, 0. Diagrams to illustrate the mode in wliich the sea-water may 
be supposed to puss through the ciliated organs of the rcspLtatoiy 
sacs, into and out of the abdominal cavity. Fig. 7. The organ 
erected, and the paisngc free. Fig. 8. The organ half retracted. 
Fig, D, The organ wholly retracted, the muHQular fibres contracted 
over it, the passage closed, and the ciliated projection formed on 
the internal surface of the snc. Fig. 10. Male organs in aeasou. 
Fig, 11. SpermatQZM. Fig. 12. Female organs in season. Fig. 
13. Eggs inaguificd, showing the colls in their interior. 
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On the Employment of the Safe[7/-Lamp in tfte Goal-Mines of 
Germany. By Professor Gustav Bischof, df Bonn. (Com- 
municated by the Author.)* 

Thuee years ago the Ppussinn government cliarge J me with 
the examination of the moaca of preventing the dreadful ac- 
cidents in coal-mines, occ.isioned by explosions of fii-c-damp. 
For this reason I hnve Tisited many coal-mines in the neigh- 
bourhood of Snarbrueken, WcUesweiler, Aix-la-Cltapelle, and 
in the Principality of Schaiimberj. I hare examined into all 
the cireumstanees concerning the exhalations of fire-damp, 
and collected this inflammable gas issuing from blowers in 
three coal-mines, for the purpose of analyzing it,t Supported 



* Bead before the Wemari;in Natural History Soeiei j, January Q, IBll, 

f Our readers arc referred to Frofessor Bischors Piiysical and Chemical 

EKamination of Fire-Darap, pot)\la\ic4 Va. i.\\\!iioQHi-&\,^u\.i.s«.,5(.^ 

nDtiiast Number, p. 127. — liuii. 
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%y the authorities in the fullest maimer, having received in- 
formation from many officers of the coal-mines reUtive to the 
subject, and Laving had access to all public papers regarding 
the use of the safetj-lamp, in Prussian coal-mines, during the 
last twenty-one years, I was enabled to become acquainted 
with thie subject, and the exporlments made in these mines 
i^ut it. 

Notwithstanding that the safety-lamp hos been used in the 
Prussian coat-mines during this space of time, even in tU* 
most dangerous localities and under the most trying circum* 
lAances, yet not a single accident has occurred fatal to ita 
Itocurity. lint 1 have frequently board complaints as to itii 
innall illuminating power, I had therefore a groat many 
safety-lamps made, whose cages of wire-gauze had apertures 
of different sizes. 

Experiments regarding the security of safety-lamps are 
ler difficult. By placing the lamps in a locality filled with 
explosive mixture, sufficient results are obtained, provided 
fte place be very large, or if new quantities of the exploaive 
mixture are constantly passing through it " On the contrary, 
when the quantity of the explosive mixture is too much li- 
mited, the intenseness of the burning of the explosive mixture 
within the cage gradually decreases, and the wire-gaune pre- 
vents the passage of the flame through it, ft'om not having 
reached the red heat. Indeed, a lamp may only be consider- 
ed as confen-ing safety, when no communication of explosioit 
takes place when the wire-gauze is perfectly red hot. 

Considering these circumstances, it is obvious, that it ifl 
only by placing a lamp near the spot where a quantity of in- 
flammable gas is issuing and mixing with the circulating cur" 
fent of atmospheric air to the explosive point, or by con- 
'veying a lamp into a very large space filled with an explosive 
aaixture, that its safety can be proved. 

In order to institute experiments according to the formei- 
method, I caused to be made a cylinder of pasteboard 24 
inches in height and 15 inches in diameter. The cylinder 
was furnished with four small glass windows ibr observing, 
the phenomena taking place in its interior. The cylinder 
closed hy a cover and a bottraa. The ^oti 
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which might be closed up by cork-stoppers. The bottom had 
three holes, one of wliich was for drawing up the safety-lamp, 
the second for admitting the inflammable gas, the third for 
the penetration of the atmospheric air into the cylinder. 

This apparatus was fastened near the blowers, and the in- 
flammable gas introduced through a tube stuck into the fissure 
from ivhieh the gas was issuing. The safety-lamp suspended 
to a wire going through the cork-stopper in the middle hole, 
was drawn up into the cylinder. By opening or closing the 
other holes, the circulation of the explosive mixture formed 
in the interior of the cylinder, was regulated in such a manner 
as always to surround the safety-lamp with neiv quantities of 
it. 

There were different layers of gas in the cylinder ; at the 
top for the most part the light inflammable gas, at the bottom 
chiefly the atmospheric air, but in the middle there was au 
explosive mixtiu-e of the strongest exploding power. It was 
therefore evident that the safety-lamp near the bottom scarcely 
ascertained the actual presence of the five-damp, whilst at the 
top it was soon extinguished. But in the middle of the cylin- 
der the phenomena depending on the presence of the explosive 
mixture took place in the most powerful degree. The flame 
of the lamp increased not only to the top, but it was there 
bent down, and the whole cage filled with fire. 

In this part of the cylinder the safety-lamp remained from 
fifteen to twenty minutes, provided tfiat no inflammation 
through the wire-gauze took place. The latter was forthe most 
part red-hot. The lamp was for some time put in pendulum 
motion, which was as violent as possible, in order to imitate 
the passing of the workmen in the mines where inflammable p[as 
prevails. On another occasion the lamp was held obliquely, 
in order that the increased flame might reach the wire-gauze. 

I-wished to examine the safety-lamps, not only relatively to 
the greatness of the apertures of their wire-gauzes, but also 
to that of their diameters. I had six kinds of wire-gauze of 
brass made, and five cylinders were made of difl'erent diame- 
ters of these six sort?. Therefore thirty cylinders were ob- 
tained, the number of the apertures and the greatness of the 
letera of which are the foWosnng ■- 
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I employed, as is evident, wire-gauzes of mucli larger'aper- 
tures than are usual in coal-mines, for I liad in view to find 
the maximum at which tliey are not permeahle to flame. 

For these thirty cylinders of wire-gauze five lamps vpere 
made, tho size of which accorded with that of the cylinders. 
The forms of these lamps were in general like those con- 
structed originally hy Sir Humphrey Davy himself, but the 
cages made of platinum wire were wanting. 

I shall not dwell on the description of the individual expe- 
riments. It is sufhcient to ascertain the cylinders which, 
under all circumstances, have prevented the communication 
of esplosion. Prior to these experiments, 1 had experi- 
mented as to whether an explosion in the apparatus would 
be dangerous to myself and my assistants, but this was not 
the ease. After each experiment, all holes of the apparatus 
were opened in order to remove the impure air, and it was 
only after a new accumulation of inflammable gas, that a fresh 
experiment was commenced. 

There b still a cu-cumstanoe for consideration. As the in- 
fiammable gas, penetrating through the wire-gauze, is partly 
burning, the more of it will burn tho greater the diameter 
of the cylinder. Now, the circulation of the inflammablo 
gas taking place during tho different experiments in tha 
same proportion, on applying the larger cylinder, a grcatt 
quantity of gas must be consumed than onap^l^iugtHe lesson* 

r'bis was the reason that, on using t\ie cgViaie'ca (A t"wW 
roL. XXX. no. Lx.— APRIL 1841. ■ft'^ 
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six lines in diameter, the phenomena alluded to, viz., the en- 
largement of the Hamo, and the red heat of the wire-gauze, 
were soon decreased. The lamp must therefore sometimes 
be removed from the apparatus for collecting the explosive 
mixture before continuing the experiments. On that ac- 
count, the safety of the above-mentioned cylinder, and still 
more that of the two following, could not exactly be so proved 
as that -of the two smaller cylinders. Indeed, the experiment 
made on applyiug the cylinder No, 26, had sheivn that ths 
transmission of flame through the wire-gauze, is not pro- 
dnced till the lamp has remained for a long time in the ex- 
plosive mixture, as the saving power of the wire-gauze decreases 
as its temperature Increases. 

The results of my numerous experiments are, 

First, Cylinders of 104 apertures to the square inch, are 
perfectly safe when placed in the apparatus filled with lite strong- 
est explosive mixture, formed by the blower in Gerhard's mine, 
but ciflinders of 5S apertures are no longer safe. 

Secondly, The diameter of the cylinders of 104^ apertures 
may increase to two inches without a decrease of (heir aeeurilg 
being observable. 

The experiments I have made near the blower in the gal- 
lery of Wclleswoiler, gave in general the same results ; but it 
was distinctly evident, that the fire-damp produced by this 
blower afforded a stronger explosive mixture than that of the 
former one, which accords with the chemical analysis. Thus 
the lamp No. 26 was scarcely two minutes in the apparatus 
ere an explosion happened, whilst, when filled with the fire- 
damp of the gallery of Gurhard's mine, an explosion took 
place only after twenty minutes. Also the enlargement of 
the flame and the heat of the wire-gauze were greater than 
in the fire-damp of Gerhard's mine. There is no doubt the 
effects produced by the blower of Wellesweiler would have 
been yet more intense, if the quantity of fire-damp of this 
blower had been as considerable as that of the blower of 
Gerhard's gallery. 

In order to establish whether a safety-lamp, burning for a 
long time in explosive mixtures, is heated bo much as to effect 
an explosion on the outside a? flieAa.in-^,\(is».s,iii.im.o?ivM;i of 
mines to make such an cTtporVmeiA. "H.(i ■aWo-^ifti ^.-a.^^ a'^a'wj- 
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lamp of 784 apertures to the srniare inch to bum in the appa> 
ratus placed near the blower of Gerhard's gallery daring 
eight hours. After two hours the wire-gauze was covered, 
ivith soot, and after three hours the meshes were greatly 
closed up. The flame was extinguiahed without an explosion 
ensuing. After this, the wire-gauze was cleaned and the 
lamp placed again in the apparatus ; the same phenomena 
were now observed in a still shorter time. 

I shall not quote farther experiments instituted in places 
40 inches in height and in diameter, in a coal-stratum where 
exhalations of inflammable gas were to be supposed to exist, 
hut I shall give an account of experiments made on such 
a large scale as to afford results of the most exact kind. 

I caused an excavation of 14 feet in height, 5 feet in length, 
and 85 feet in brea<ith, to be made in a coal-stratum in the 
vicinity of the blower of Gerhard's gallery. This excavation, 
called in Germany, " Uebersich breclien," being above the gal- 
lery, experimenters standing in the latter, where there was 
good ventilation, were enabled to make their experimenta 
Mdthout danger. The excavation was soon charged with fire- 
damp. 

The lamps from IVo. 1 to No. 13 were in succession drawn 
up into the excavation, and remained in it from iive to ten 
minutes, during which time tliey were strongly agitated. 
Though the effects produced by the explosive mixtures were 
very vehement, for the wire-gauzes became quite red-hot, the 
whole cylinders were filled with fire, the oil began to boil, and 
a bumming noise like that of the chemical harmonica was 
heard, yet the wire-gauzes remained quite impermeable to 
flame. Some of these lamps, drawn up too high into the ex- 
cavation, were extinguished. The lamp No. 'S fell down, aa 
the pack-thread by which it was suspended was burned, but an 
explosion did not take place- No. 5 caused, it is true, an ex 
plosion, but it was found that the wire-gauze, from its hav- 
ing remained for eight minutes in the explosive mixture, 
had suffered oxidation, and had fallen to pieces. 

On the contrary, the lamp No. 14 instantly effected 
plosion, before the wire-gauze became red-hot. It was thei 
fijTB not necessary to employ the lamps aftex ^q. \^, as 
\d doubtless have given the same resuiu. 
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. While in the apparatus, the cylinders having 104 meabes 
to tlie square inch, were found perfectly safe, a cylinder of 
184 meshes, and 28 lines in diameter, effected an explo^on; 
the reason of this unequal result, no doubt, depending on the 
circumstance that the apparatus contains 2^ cubical feet irf 
explosive mixture, but the excavation 233- cub. feet. Erom, 
this is to be seen the'importance of making experiments in eiicli 
large spaces, in order to prove the security of the safety- 
lamps. 

Similar experiments were also instituted in an excavation 
made in the coal-strata of Wellcsweiler. The phenomena 
were in general the same, but the results rather different, 
though strictly in accordance with the results of the chemical 
analysis. The lamp No. 8 was quite safe, but No. 9 and No. 
iP produced an explosion. No 13 likewbe produced instantly 
an explosion ; therefore these three lamps, which were quite 
safe in the former excavation, produced in the latter an ex- 
plosion. 

So large as these excavations were, it is nevertheless to be 
remarked, that the experiments give sufficient results only 
when the disengagement of the fire-damp from between beds 
of coal takes place in the same proportion as is consumed by 
burning the safety-lamps. On the contrary, the vehemence 
of the effects gradually decreases, and no safety-lamp can 
produce an explosion, us it would have done provided the ex- 
plosive mixture had been there in its strongest form. 

The oftcers of mines, who made the latter experiments 
enumerated, have had a favourable opportunity of inquiring 
into the circumstances taking place when the fire-damp is in 
violent motion. 

A gallery 35 feet in length, 5 feet in height, and 4 feet in 
breadth, rising at an angle of 20 degrees, was filled with 
about 300 cubical feet of explosive mixture. Against this 
gallery another one was carried. Through the intervening 
space between these two galleries a hole of 1 inch in diameter 
and 40 inches in length was bored and closed up by a stopper. 
On approaching a safety-lamp of 900 apertures to the squHxe 
inch to the hole, and on opening the stopper, the presence of 
iSre-danip was ascertained by tke ftaTae teiw^itioreased nearly 
hy one incb. But the Btceaiitiiig oi fti*i avc "wisa ^"i 's^asnoKA^, 
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B to pusli the Same by half an inch aside, and at last to extin- 

'^guiali it. Other safety-lamps of 308 and 184 meshes to tho 

square inch, gave the same results. Lastly, u common mining 

lamp was placed before the hole. The flame of tlie lamp was 

■pushed 1^ inch aside, and was blue coloured, but did not kindle 

Ebe fire-damp which was streaming out. On removing the 

mp, the hlue flame disappeared, without being extinguished. 

From these observations it follows, that the inflammation 

f the gas issuing from the hole, and Itindled by a lamp, is not 

iDtinued backwards ; and this is owing to tho strong stream- 

bg of the gas. Hence it appears to follow, that if holes are 

'»ored against a rising gallery filled with an explosive mixture, 

a e^tplosion is not to be feared with a common lamp, and still 

less with a safety -lamp. 

As the fire-damp of the artesian well in the principality of 
Schaumburg contains 16 per cent, olefiant gas, and only 5 per 
cent, nitrogen (see last No., p. 146), it was to be expected 
that many of the lamps, which were quite safe in the eX' 
plosive mixtures of the coal mines, would no longer be safe 
kin this case, 

B The results of my experiments made with this fire-damp' 
I -were, that all the thirty wire-gauzes, without exception, pro-' 
duced explosions. But a safety-lamp of 620 apertures to 
square inch was, under all circumstances, quite safe. 

The experiments enumerated shew, tliat in many coal-mines 
wire-gauzes of larger apertures than now in use may b( 
ployed. Such a contrivance would be useful to the work- 
men, as complaints are frequently made of the obscure light 
afforded by the safety-lamp. Indeed, I have had myself op- 
portunities of observing this during ray frequent visits to mines 
filled with fire-damp. The size of the apertures in the 
gauzes employed in any coal-mine may be easily ascertained 
by experiments in excavations made in the mines. But even 
in coal-mines charged with the most dangerous explosii 
mixtures, wire-gauzes of 620 apertures to the square \m 
appear to restram the ilame mthin its narrow bounds, andi 
prevent explosions. 

Finally, I have to remark, that the Royal Academ 
Sciences at Brussels announced last ^esst a v^ic- 
" Recbercbcr et discuter les vnoycna ic ?,o\l£\,T^)lvte\^fS.^K. 
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d'exploitation des mines d'houille aux charges d'explosim?' 
I undertook thte queatJon, and was bo fortunate as to Bee 
my memoir crowned by the Academy. The "greater part of 
my experiments were enumerated in that memoir, but another 
portion of them made during this year is now for the first time 
published. As the experiments in the Prussian coal-mines are 
still going on, I sliall have occasion for farther communicatiffliB 
on a subject so important for the interests of humanity. ^^H 



Eemarks on the Present Slate of our Knowledge relative to 
Shootinff-Stars, and on the Determination of Differences of 
Longitude from Observations of those Meteors. By Mr Gal- 
loway. 

At the meeting of the Astronomical Society of the 8th 
January 1841, Mr Galloway read a communication on this 

subject. 

Earlier Opinions. — After adverting to some of the earlier 
opinions which have been entertained on the nature of fire- 
balls, shooting- stars, and other igneous meteors, the author 
remarlts, that no very definite theory was formed respecting 
them till towards the end of the last century ; for although the 
cosmical origin of the more remarkable bolides and fire-balls 
had been suspected, the shooting-stars wer*> generally regarded 
as atmospherical phenomena, which were ascribed by some to 
electricity, and by others to the inflammation of hydrogen gas 
accumulated in the higher regions of the atmosphere. 

Chladni's F'iews. — In 1794, Chladni published his celebrated 
work, in which he gave a catalogue of all the recorded obser- 
vations of fire-balls ; and, from a comparison of the different 
descriptions, inferred that these meteors have not their origin 
in our atmosphere, but are oosmical masses moving through 
the planetary spaces with velocities equal to those of the pla^ 
nets, which, when they encounter the earth's atmosphere, are 
inflamed by the resistance and friction, and become luminous, 
sometimes bursting into pieces, and scattering masses of stone 
and iron on the ground. This opinion was at first greatly ri~ 
diculed ; but the repeated and e^en i\QtvaiSYfto^eiA,S.^i^j| 
teoric stones, and the discovers Vt^ Wowaii. fe^v aSi ^-M 
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present an almost perfect similttrity of constitution, widely 
, different from that of any substance found on the eartli, at 
k'length forced conviction oven on the most sceptical. From 
.fhe close resemblance between fire-balls and shooting-stars, 
'.imd, indeed, the impossibility in many cases of distinguishing 
['the one class of meteors from the other, Chladni was led also 
^'to ascribe a cosmical origin to the latter phenomena. At this 
period, however, there were no observations from wliich pre- 
cise or certain conclusions could bo formed respecting the al- 
vtitudes, velocities, or paths, described by the shooting-stars — 
■*he elements by which the question of their existence within 
for beyond the atmosphere could be solved. 

Observations by Bfandesand Bemenberg. — ^In the year 1708, 
I'tiie first series of observations for determining these points, 
'was undertaken in Germany by Brandos and Benzenberg. 
tfiaving selected a base-lino of about nine English mites in 
I length, and stationed themselves at its extremities, they began 
ights previously agreed on ; and when a me- 
fteor was seen, they immediately traced its apparent path on 
ft celestial map, noting carefully the exact times of its appear- 
'fince and extinction, with any other circumstances likely to 
IBssist in identifying it. The meteors observed simulta- 
neously at both stations were in this manner recognised with 
'Considerable certainty ; and the comparison of their paths 
;-((n the two maps afforded data for the determination of tboir 
parallaxes and altitudes. The results were as follows : — Be- 
itween the 11th of September and the 4th of November 1798, 
tonly twenty-two corresponding observatioiK were obtained, 
'from which the altitudes could be computed. The altitude 
F the lowest was about 6 English miles ; there were seveu 
'under 45 miles ; nine between 45 and 90 miles; six above 
miles ; and one had an altitude of about 140 miles. There 
were only two observations from which the velocity could be 
deduced ; the first gave 25 miles, and tlie second from ;i 
* 21 miles in a second. The most remarkable result wi 
t least one of the meteors moved upwards, or m 
the earth. By these observations, the perfect simi 
iween fire-balls and shooting- stars, in respect 
and altitude, was completely estalilished. 
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on a more extensive scale, to determine the altitudes and 
Telocities of shooting-stars, by means of simultaneous obser- 
vations, was made by Brandes in 1823, assisted by a number 
of associates resident in Breslaw and the neighbouring towns. 
The observations were continued from April to October, and 
during this interval about 1800 shooting-stars were observed 
at the different places, out of which number ninety-eight were 
found which had been observed simultaneously at more than 
one station. The altitudes of four of these were computed to 
be under 15 English miles; offifteen between 15 and 30 milesi 
of twenty-two between 30 and 45 miles ; of thirty-five between 
45 and 70 miles ; of thirteen between 70 and 90 miles ; and of 
eleven above 90 miles. Two of these h»st had an altitude 
of about 140 miles ; one of 220 miles ; one of 280 milea ; 
and there was one whose height was computed to exceed 
460 miles. Thirty-six orbits were obtained ; in twenty-six of 
which the motion was downwards, in one horizontal, and in 
the remaining nine more or less upwards. In three cases 
only the observations were so complete as to furnish data for 
determining the velocity ; the results were respectively 23, 28, 
and 37 English milea in a second, the last being nearly double 
the velocity of the earth in its orbit. The trajectories were 
frequently not straight lines, but incurvated, sometimes hori- 
zontally, and sometimes vertically, and sometimes they were 
of a serpentine form. The predominating direction of the mo- 
tion was from north-east to south-west, contrary to the mo- 
tion of the earth in its orbit, — a circumstance which has been 
generally remarked, and which is important in respect of the 
physical theory of the meteors. 

Quetelets Obsertationa, — A similar set of observations was 
made in Belgium in 1824, under the direction of M. Quetolet, 
the results of which are published in the ^nnuaire tie Brux- 
eUes for 1837. M, Quetelet was chiefly solicitous to deter- 
mine the velocity of the meteors. He obtained six corres- 
ponding observations from which this element could be de- 
duced, and the results varied from 10 to 25 English miles in 
a second. The mean of the six results gave a velocity of 
nearly 17 miles per second, a little less than that of the earth 
in iu orbit. 
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, Jfarlmann's Observationg, — The last set of corresponding 
observations referred to in the paper was made in Switzer- 
land, on the 10th of August 1838 ; a circumstantial account of 
which is given by M. Wartmann, in Quotelet's Correspondence 
Maikitnatique for July 1839. M. Wartmann, and five other 
observers, provided with celestial charts, stationed them- 
selves at the Observatory of Geneva ; and the correspond- 
ing observations were made by M. Rcnier and an assistant, 
at Planchettes, a village about sixty miles to the north- 
east of that city. In the space of seven and a half hours, 
the number of meteors observed by the six observers at Ge- 
neva was 331 ; and during five and a half hours, the number 
observed at Planchettes by two observers was 104. All the 
circumstances of the phenomena — the place of the apparition 
and disappearance of each meteor, the time it continued visi- 
ble, its brightness relatively to the fixed stars, whether ac- 
companied with a train, &c., were carefully noted. The 
trajectories were then projected on a large planisphere. The 
extent of the trajectories described by the meteors was very 
L. different, varying from 8° to 70' of angular space, and the ve- 
I locities appeared also to differ considerably ; but the average 
*■ Telocity concluded by M. Wartmann was 26° per second. It 
was found, from the comparison of the simultaneous observa--' 
tions, that the average height above the grpund was about. 
I> 550 miles ; and hence the relative velocity was computed to 
be about 240 milos in a second. But as the greater number 
moved in a direction opposite to that of the earth in its orbit, 
the relative velocity mnst be diminished by the earth's velo- 
city (about 19 miles in a second). This still leaves upwarc 
of 220 miles per second for the absolute velocity of the me- 
teor, which is more than eleven times tlie orbital velocity 
the eai-tb, seven and a half times that of the planet Jiferciiry, 
and probably greater than that of the comets at their peri- 
helia. 

Deductiotis from the above observations. — From the abovi 
results, it is obvious that the heights and velocities of th^ 
shoo ting- stars are exceedingly various and uncertain ; but if 
the observations are in any respect worthy of conliJence the 
prove Uiat many of these meteors (.accorim^ tii Vl aA'avasa 
L observations, by i'ur the greater numViCT) ave, ixsivxi^ 'Oafe 
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of their visibility, far beyond the limits to which atmosphere 
is supposed to extend, and that their velocities greatly exceed 
that which is due to bodies mciving at the same distance 
from the sun under the influence of solar gravitation. It is 
perhaps impossible to form any correct estimate of the alffio- 
lute magnitudes of the meteors. Their apparent mf^itudes 
differ greatly ; the greater number resembling stars of the 
third or fourth magnitude, while many are equal to stars of 
the first, and some even surpasa Jupiter and J^enus in bril- 
liancy. It is remarkable that the largest are those which have 
the greatest altitude, and oniy the smaller ones appear to 
come within 20 or even 40 miles of the earth. 

Epochs of liecurrence of Falling Stars. — With respect to the 
casual observations of the phenomena, the accounts of which 
are very mmierous, the most interesting conclusion which 
has been inferred from them is the periodical reeurrenee of 
shooting-stars in imusual numbers at certain epochs of the 
year. Of these epochs, the most remarkable is that of No- 
vember, on account of the prodigious number of meteors 
which have been seen in some years at that time. The 
principal displays were 1799, 1832, 1833, and 1834. On 
the 11th of November 1799, thousands were observed within 
a few hours by Humboldt and Bonpknd at Cumana ; and on 
the same night by different persons over the whole continent 
of America, from the borders of Brazil to Labrador, and also 
in Greenland and Germany, On the 12th November 1832, 
they were seen over the whole of the north of Europe ; and 
on the 12th of November 1833, the stupendous exhibition 
took place in North America, which has been so often de- 
scribed. From the accounts of this phenomenon collected by 
Professor Olmsted, M. Arago computed that the number of 
meteors on this night amounted to 240,000. In 1834, a 
simil^-^ienoinenon recurred on the n^ht of the 13th of 
November, but on this occasion the meteors were of a smaller, 
size. In 1835, 1836, and 1838, shooting-stars were observed 
on the night of tlie 13th November, in different parts of the 
world ; but though diligently looked for on the same night in 
the last few years, do not appear to have been more nume- 
rous than on other nights a\)o«t tVe same 'iftasotv, — a. OisisMa- 
stance which has shaUen fhe faith o? mau-a rn'OtYdSx ^^■cKia^ij.iiYS.-^ . 
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^The second ^eat meteoric epoch is the 10th of August, firrt^ 
I out by M. Quetelet ; and although no d 
> those of the November period have been witnessed on this 
ht, there are more instances of the recurrence of the phe- 
nomena. In the last three years shooting-stars have been ob- 
served in great numbers, both on the 3th and lOtb ; bat they 
appear in general to be unusually abimdant during the two 
Mrst weeks in August. The other periods which have been 
Hndicated are the 18th of October, the 23d or 24th of April, 
she Cth and 7th of December, from the 15tb to tlie SOth of 
ffune, and the 2d of January ; and it is not improbable that J 
"lurther observations will add to the number. 

Theories regarding the Origin and Phenomena of Shooling^M 

iStars. — The different theories which have been given t 

blain the origin and phenomena of the shooting-stars are nextn 

tated. The following are the principal ;— 

1. That the shooting-stars and fire-balls are substancea 
JTojected from voleanos in the moon. It is known that ft,] 
■ illody projected vertically from the moon with a velocity o 
about 8500 feet in a second would not fall back npo:'. the \n-M 
nar surface, but would recede from it indefinitely ; and in or-T 
der to reach the earth the projectile would only require, un- 
der the most favourable circumstances, to have a velocity of 
about 8300 feet. Such a velocity, which is only about four 
or five times gi-eater than that of a cannon-ball, is quite con- 
ceivable ; but the extraordinary exhibitions of 1799 and 1833, 
to eay nothing of their supposed periodicity, is utterly irre- 
concilable with the theory of a lunar origin. Benzenber^J 
however, adopts this theory, and supposes the shooting-stars J 
to he small masses of stone, from one to five feet in diameter^T 
^rhich are projected from lunar volcanoes, and circulate aboiife.1 
Ble earth or about the sun when their projectile velocity ei- T 
seeds a certain limit. 
' 2. Dr Olbers, and some other astronomers, have supposed 
te shooting-stars to be the debris, or fragments of a large 
Manet, burst into pieces by some internal explosion, of whidi 
, Folios, Juno, and Veala, are the principal remainiq 
)rtions. The smaller fragments continue to circulate ab( 
in orbits of gi'eat eccentricity*, a\\4. 'wVett S 
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proacli the region of space through which the earth is moving, 
they enter thejat mo sphere with great velocity, and by reason 
of the resistance and friction arc rendered incandescent, and 
emit a vivid light so lung as they remain within it. 

3. It has been suggested by Biot that the extraordinary 
displays observed in November may be explained by suppos- 
ing the meteors to have their origin in the zodiacal light 
The extent of this lens-shaped nebulosity is not well ascer- 
tained ; but as the plane of its principal section is not parallel 
to the ecliptic, if the earth passes through it at one season, it 
must be remote from it at another. But sliooting-stars aro 
observed at all times of the year ; and the November meteors 
differ from those of other seasons in no respect excepting in 
their greater multitude. 

4. Tlie hypothesis first suggested by Chladni is that which 
appears to have met with most favour, having been adopted 
by Arago and otlier eminent astronomers of the present day 
to explain the November phenomena. It consists in suppos- 
ing that, independently of tlio great planets, there exist in 
the planetary regions myriads of small bodies which circulate 
about the sun, generally in groups or zones, and that one of 
these zones intersects the ecliptic about the place through 
which the earth passes in November. The principal difficul- 
ties attending tliis theory aro the following : — First, that 
bodies moving in groups in the circumstances supposed most 
necessarily move in the same direction, and consequently 
when they become visible from the earth, would all appear to 
emanate from one point and move towards the opposite. Now 
although the observations seem to shew that the predominat- 
ing direction is from north-east to south-west, yet shooting- 
stars are observed on the same nights to emanate from all 
points of the heavens, and to move in all possible directions. 
Secondly, their average velocity (especially as determined by 
Wartmann) greatly exceeds that which any body circulating 
about the sun can have at the distance of the earth. Thirdly, 
from their appearance and the luminous train which they ge- 
nerally leave behind them, and which often remains visible for 
several seconds, sometimes for whole minutes, and also from 

^eir 1/eiiig situate vjitWn the eatftCa ^ais-w^Mii ^ U^a 
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Bfer exceeding those at which the atmosphere can he supposed 
' capahle of supporting combustion, it is manifest that their 
light is not reflected from the sun ; they must therefore be 
self-luminous, which is contrary to every analogy of the solar 
system. Fourthly, if masses of solid matter iipproach so near 
the earth as many of the shoo ting -stars do, some of tiiem 
■would inevitably be attracted to it ; but of the thousands of 
shooting-stars which have been observed, there is no authen- 
ticated instance of any one having actually reached the earth. 
Fifthly, instead of the meteors being attracted to the earth, 
&ome of them are observed actually to I'ise upwards, and to 
describe orbits which are convex towards tlie earth ; a cir- 
cumstance of which, on the present hypothesis, it seems dif- 
ficult to give any rational explanation. 

The most recent hypothesis is that of Capocci of Naples, 
who regards the aurora borealis, shooting-stars, aerolites, and 
comets, as having all the same origin, and as resulting from 
the aggregation of cosmical atoms, brought into union by mag- 
netic attraction. He supposes that in the planetary spaces 
»tiaere exist bands or zones of nebuloua particles, more or less 
line, and endued with magnetic forces, which the earth tra- 
Terses in its annual revolution ; that the smallest and most 
impalpable of these particles are occasionally precipitated on 
the magnetic poles of our globe, and form polar auroras ; that 
the particles a degree larger, in which the force of gravitation 
begins to be manifested, are attracted by the earth and appear 
as shooting-stars ; that the particles in a more advanced state 

»of concretion give rise in like manner to the phenomena of 
fire-balls, aerolites, &c. ; that the comets, which siro known to 
Jiave very small masses, are nothing else than the largest of 
the aerolites, or rather uranolites, which iu course of time col- 
lect a sufficient quantity of matter to be visible from the earth. 
This theory of Capocci diifers from Chladni's only by the in- 
troduction of magnetic forces among the particles, and it 
obvious that all the objections to the former theory apply vi\ 
equal force to this. It may be remarked, however, that so 
physical connexion between the phenomena of shooting-B 
and the aurora had been already suspected, and the observat 
adduced by M. Quetelet afford reaaon to au^'jioai ftu& 'Obr 
^^ier pbenomenoB is also periodical. 
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From the difficuUies iittonding every hypothesis which has 
hithei'to been proposed, it may be inferred how very little real 
knowledge has yet been obtained respecting the nature of the 
shooting-stars. It is certain that tlicy appear at great alti- 
tudes above the earth, and that they move with prodigious 
velocity ; but everything eke respecting them is involved in 
profound mystery. From the whole of the facts M. Wartmann 
thinks that the most rational conclusion we can adopt is, that 
the meteors probably owe their origin to the disengagement of 
electricity, or of some analogous matter, which takes place in 
the celestial regions on every occasion in which tlie conditions 
necessary for the production of the phenomena are renewed. 

Attempts to deduce differericea of Longitude from the Obser- 
vaiioii of Falling Stars. — Tlie concluding part of the paper con- 
tains an account of the different attempts which have been 
made to deduce differences of longitude from the observation 
of shooting- stars. That meteors which appear and are extin- 
guished so suddenly, and which, by reason of their great alti- 
tude and brilliancy, are visible over considerable portions of the 
eartli's surface, would afford excellent natural signals, provided 
■ they could he identified with certainty, was an obvious thought ; 
but so long as they were regarded merely as casual pheno- 
mena, it could scarcely be hoped that they would he of much 
use, in this respect, to practical astronomy. As soon, however, 
as their periodicity became probable, the observation of the 
phenomena acquired a new interest. In observing the me- 
teors for this purpose, it is assumed that they a]ipcar instanta- 
neously to observers stationed at a distance from each other, 
and that the meteors seen by different observers so placed are 
identically the same. These points are not altogether free 
from uncertainty ; but the results of the trials that have been 
already made may be regarded ns favoiu-able, and as shewing 
that among the other methods of determining astronomical 
positions, the observation of shooting- stars is not to be disre- 
garded. At the November meeting of this Society, in 1839, 
an account was giien of Professor Schumacher's observations 
at Altona on the night of the 10th of August 1838, On the 
same night corresponding observations were made at several 
observatories in Gcrmanj ■, 'Vivnt t\\ose lA ^te^\w« w;^ea*te 
have been the most succeasfoi. ^vomt'NsVie •: 
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Bei-vations at Altona and Breslaw, Professor Bogualawski com- 
puted tlie difterenee of longitude of tho two places to bo 28' 
22'.07, which differs less than a second from that which had' 
been previously adopted. In Silliman'a American Journal for' 
October 1840, an account is given of simultaneous observa-i 
tions made on the 25th of Nfovember 1835, at Philadelphia, and 
at the College of New Jersey, at Princeton. Seven coinci- 
dences were observed, and the mean result gave a longitude 
differing only 1».2 from the mean of other determinations ; the 
whole difference being two minutes. This appears to have 
been the first actual determination of a difference of longitude 
by meteoric observations. In the corresponding observations 
of Wartmann and Reynier at Geneva and Planchettes, the 
differences of longitude deduced from three of the meteora, 
which were attended with peculiarities so remarkable as to 
leave no doubt of their identity, were respectively 2™, 2m 3', ' 
2™ 5^, whence it would seem that a single observation may be 
in error to the amount of several seconds of time. In the 
Umiotheque UniverseUe de Ginive for August 1840, there ia 
given an account of the determination by this method of the 
difference of longitude between Rome and Naples. The cor- 
responding observations were begun in November 1838, and 
were continued at intervals under the direction of Father Vico 
at Rome, and of Capocci and Nobili at Naples. The apparent 
paths of the meteors were traced on a celestial globe, apd the 
times of appearance and extinction compared with clocks regu- 
lated by astronomical observations. The observed times of 
the extinction of ^he phenomena presented a very satisfactory 
agreement, iniismuch as it is stated that there was in general 
a difference of only a few tenths of a second of time between 
the partial results for a difference of longitude amounting to 
7" 5s.7. The merit of first suggesting the use of shooting- 
stars and fire-balls as sisals for the determination of longi- 
tudes is claimed by Dr Olbers and the German astronomers 
for Benzenberg, who published a work on the subject in 1802. 
Mr Baily, however, has pointed out a paper published by Dr 
Maskelyne twenty years previously, in which that illustrioi 
astronomer calls attention to the subject, and distinctly poial 
out thia application of the phenomena. 1Vve'5^^CT,'j^\*^^ 
intod on a siDgle sheet, is entitled *' S. \;\a». icre (A«fci 
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396 Mr Gfalloway on Shoetins-StarB and Meleort. 
the Meteors called Fire-balls, by Nevil Maskelyne, D.D., F.R8. 1 
and Astronomer Royal," and is dated Greenwich, November 
6. 1783. After recounting some observations, from which 
he infers that such meteors appear more frequently than is 
commonly imagined, and stating the particulars to be attend- 
ed to in observing them, he adds : — " It would be well if tliose 
persons who happen to see a meteor would put down the time 
by their watch when it first appeared, or was at its greatest 
altitude, or burst, or disappeared, and again when they heard 
the sound : and as common watches are liable to vary much in 
a few hours, that they woidd, as soon after as may be, find the 
error of their watch, by a good regulator ; fur, if the araet lime 
could lie had at different places^ the absolute velocity of the me- 
teor, the velocity of the sound propagated to us from the higher 
regions of the atmosphere, and the longiCudes of places, might 
l/c determined.''' 

On the Living Eepresentatives of the Microscopic Animals of 

the Chalk-Formation. By M. Ehrenberg. 

1, Infusoria of Mexico and Peru, 

M. Ehrenherg communicated to the Royal Academy of 

Sciences of Berlin, at its sitting on 2d July 1840, a note on the 

remarkable infusoria living in the seas of Mexico and Peru, 

which may aid the problematical explanation of the fossil forms 

of the clialk-fbrmation. 

Notwithstanding the rich materials which tbe author has 
already collected from different quarters of the globe of mi- 
croscopic forms now alive, yet such of those out of Europe as 
constitute, properly speaking, genera, ai-e still extremely rare. 
The proper generic forms he has had an opportunity of ob- 
serving, whether in Africa or in Asia, Jiave for the most part 
been since found by him in Europe in the identical species ; 
and it is very possible that those whose type has not been 
again met with may have continued in their present rank only in 
consequence of the series of observations being incompletej 
and because they have not been sought after with sufficient 
care. The forms recently sent from Mexico by M. Cai'l 
Ehrenberg, hitherto exbiVit oiAj "Eoio^eMi ^ftw.e,ta. and even 
European species. The £onna oi tei™. -victsi -vn^-cia-wa. "w^xsm. 
the great work of the aiifhor on tt\e loiMfiotV^vj^ vcoAsa.. 




Microscopic AnimaU of the C^a!Ji- Formation. 

lu 1 837, M. Camillc ^^ontng^le of Paris described, in the Ah- 
. nales e/es Sciences Naturelles, a century of new crjptqgainous 
- plants, and among these two microscopic forms accidentally 
found on the marine confen'sa of Callao in Peru, one by M. 
d'Orltigny, the other by M. dii Petit Thuuars ; he named tlie 
one j4chnanthes pachi/pus, the other Trochiscia monili/brmis. 
M. Montagne shewed the specimens of these two forms to M. 
Ehrenberg when in Paris in 1838, and the latter considered 
them to belong to the Bacillanies. He thought that the Tro- 
chiscia rather belonged to the genus Mdoseira Agardli (Gal- 
lionella), and designated it by the name of monili/ormis. 

At all events, these two forms are different from those of 
Europe. The Achnanthes pachi/pua is a distinct species of 
this genus, very nearly related to A. subses»ilis. The form of 
the Trochbcia or Meloseira is more remarkable. It poseeesea 
a character which raises it to the rank of a particular genus, 
and it is the first extra European genus which has been well 
determined. Its form is that of a Gallionella with a pedicel 
like the Achnanthes. It is to the Gallionella what Lynedra 
is to Navicula, or what Podosphenia, Gomphoncma, or Echi- 
nella are to Meriodon, or rather Cocconema to Eunotia, Sten- 
tor and Trichodiua to Vorticella, and Epistylis or finally* Eu- 
glena to Colacium. In fact, it is necessary to unite all the 
genera with a pedicel to those deprived of this organ which 
approach them, if it be not thought that the characters of tha 
form of Peru are sufficient to constitute a new genus. But 
this distinction is made, this form, the fii'st extra-Europoai 

kone which shall have been definitively characterized, will tako] 
^ithe generic name of Podosira moniliformis, 
I A more attentive examination of the small branch of Polji 
'" Bipkonia dendroiilea on the alga of Callao to which the Podo- 
sira was attached, has afforded facts of even greater interest 
in a scientific point of view. We have there found two hitherto 
unknown forms of Bacillariees. One of these has all the ap-. 
pearance of Tabdlaria vulgaris {liacillaria vulgaris), but it,' 
divided in the interior by two partitions or curved folds 
cording to the length of each distinct aciculus in their ch 
bers or cavities. This structure of distinct acicuU tl 
some light over that of the samo bo^ea v& lAia cjia^-^ 
y VOL. XXX. NO. IX. — AtniL 1841. ^ «. 
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sbQ M. Ehrenberg on the Living Jtepretentatives of the 
Oran, which M. Ehrenberg had considered as but little dis- 
tinct in a species of the genus Navicula, whieh was distin- 
guished by a. kind of internal folds, and which he has dc- 
seribed in his preceding communications under the name of 
N. Africana, considering it at the same time as character- 
istic of the challt-formation. 

The examination of the living form liaa shewn that this 
Navicula, which seemed to deviate widely from the genera 
now existing, is related to one nearly allied to those now liv- 
ing, and in which the distinct aciculi, in conseqnence of an 
imperfect division, present zig-zag bands. The three cham- 
bers in the living animalcula are occupied by three greenish 
corneous cavities or discs which have been regarded as the 
ovaries in all the family. The middle of the body, as In Ta- 
beUaria, is occupied by a hoUow transverse tube, the openings 
of which appear in every respect similar to the two medial 
openings of Navicula ; hut their functions do not appear to be 
the same, since these openings are not free, but rather fitted 
closely to the similar openings in the allied animal. 

This imperfect distinction of the individuals, the develop- 
ment in the shape of a ribbon, ns well as the necessarily dif- 
ferent position of the alimentary openings in the forms of the 
marl when compared with the Navicula;, completely sepaxate 
them from these, in like manner as }ie subdivision of the in- 
terior chambers removes them from the Tabellariss. They 
thus form a particular generic group, which is completely dis- 
tinct from European forms. This second new genus has been 
named Grammatophora, and the species G. oceanica. 

The apparent identity of the fossil N. Africana with the 
Grammatophora oceanica extends only to the genus and not to 
the species, since an alga found at Vera Cruz by M. Carl 
Ehrenberg, and which has quite recently come to hand, has 
furnished two other forms very nearly allied to this genns, 
which have been distinguished by the names G. Mexicatui and 
G. midulala. The partitions in these forms often present the 
figure of a point of interrogation. 

An example of Coscino-diacus excentrtcut has likewise been 
found on a Mexican alga, and there, as at Cuxhaveu, it lives 
in ibe sea, and its fossiV co\erm^ W?j(i «laa bean disco TBwd 
in file ctalk-marl of Oran in Mma» ^^^H 
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Miereteopte jinimah of the Chalk-PormaHon. 

A seventh form, tlie fourth new one from Peru with whkk 
we are nctiuainted, is a Coeconeis, found adhering to the 
branchlets of the Polyitphema. It has a strong resemblance 
to C. undulata of the Baltic Sea, but ia epecifically different. 
It may be named C, oceanica. 

M. Khrenberg also read a notice on the discovery of polir- 
tchiefer belonging to the black duaodUe of Geistinger-WaW, 
and on its nature as an infusorial slate. 

The author has shewn, partly before the Society of Na- 
turalists at Berlin, and partly in the Annaleii der J'hi/tik iind 
Chemie of 1839, that the yellow mineral species, known by the 
name of dasodile, appears, on microscopic analysis, as a polir- 
schie/er, composed of the shells or coverings of infusoria im- 
pregnated with bitumen, and that what is called foliated and 
papyraceous coal ia nothing else than black duaodile. It waa 
therefore probable that in deposits of dusodile, particularly to- 
vi^ards the extremities, the polirseliiefer would bo found unal- 
tered and not penetrated by the bitumen. Tlio researches of 
the author, in reference to this point, have not hitherto been 
Vnccessful ; but a letter lately sent to him by M. Steininger 
lof Treves, the author of valuable works on the volcanos of 
the Rhine, informs him that in a mine of Geistinger-Wald 
he found, under lignite, a quantity of papyraceous coal, polir- 
Hchiefer, and a kind of adhesive slate, and that ho had al- 
ready published this fact in 1821 in his work entitled Ma/£- 
rfaux pour sercir d Pffiatoire des Volcans du Hhin, page 43. 
The new researches of the author on infusorial slate have de- 
termined M. Steininger to examine his assertions afresh, and 
transmit specimens to Berlin. It follows from the examina- 
tion of the latter, that there are polirschiefers adjoining the 
dusodile of Geistinger-Wald (papyraceous coal) which have 
produced the deposit of Infusoria, which, by the penetration 
of bitumen, has been transformed into papyraceous coal or 
black duBodile. 

The principal forms of the siliceous coverings which c 
pose the mass are, Gallionellje of very different -sizes, perhad 
the different states of development of G. varians, among w 
are deposited five species of Navicula;, among others N.J 
and a vei^- large pediceUatedfonnjde%\g;ti«.^.e^\i^S!Dfe'« 




400 M. Ehrenbcrg on the Living Sepresentatives c^ Ike 
N. earinala. We likewise di&tingui&h a form very nearly re- 
lated to Frajillaria diophthalma, and great numbers of anoiher 
almost identical with Gomphonema gracile. Of the eight 
fornis which have been recognised, four evidently belong to 
those of fresh water and the present era. They are not smooth 
on the surface, full in the interior, resembling stony micro- 
Gcopical nuclei, just as we often find in shells, but very rarely 
among the Infusoria. 

The autlior has placed before the Society drawings of the 
American forms and those of Geistinger-Wald, as well as spe- 
cimens ot polirschiefer sent to him by M. Steininger. ^^^H 

Diagiiogis of New American forms. ^^^H 

Podonra, new genus. 

Oiaractcr of the genus: animal belonging to tho fnniily of the Bocil- 
\axa possessing the characters of Gatlionella, but supported hy a pc- 

F.mtmiUformig, TVocAwcia monTVi/wmw Monla^ne 1837, corpuscles 
globose, sepntate, vcrj finely punctate; the ovaries vcHlculnr, green- 
ish. Du Petit Thouara faund it at Callao on the Callithamnius 
floceosua and Pojysiphonia dendroidea, and it was first detected 
by Montagnc on specimens of these tmnsmitted to him. 
Grammntophora, new genus. 
Cliaractet of the genua : aoiwnl belonging (o the family of the Bacll- 
larii, possessing the external chnractcra of Tfchellaria, but divided 
into three longitudmaU compartments by two internal folds ollcn 

G. oceanica ; bacilli quadrate or ohlong ; the middle laterally turgid ; 
gmduBlIy attenuated at both ends, and obtuse ; the ovary trilobed 
oa both sides and green. Gathered alive along with the former 
by Du Petit Thounrs on the algic of the Peruvian seas at Callao. 
G. Mexicinia, bacilli quadrate, or oblong ; the oentre equal on tlo 
sides ; both ends suddenly decreasing and obtuse. Found in a 
living state by Charles Ehrenberg on the algie of the Mexican 
ocean at Vera Cruz. 
Q. undidata, bacilli quadrate or oblong ; laterally monilifonB, un- 
dulated, four times constricted, hence five-jointed ; the apices 
obtuse. Found alive by C. Ehrenberg in the same place as the 
preceding. 
The fossil species which is found in the cretaceous deposits at Oran, in 
Africa, and focincrly named Navicula Africana, now G. A/ricana, 
differs in the following characters : bacilli ohlong, scarcely turgid in 
the middle, and very obtuse at the apex. It is nowvcry likely tliot 
NavictUa Bacitlum should be lelmtcMo vVc 5,'iWJa'^l)^«^aTa 
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Meroaeopie jinimah of the C^alA-Farmation. ' 
I Coeooneii oceanicd, new species. 

Sbell elliptical, auborbicular, convex and very Emooth on the bnokj' 
marked exteriorly withsimplj curved eonccnttic Hnea ; not undulated 
nor transversely Etriated. Found at Callao by M. du Petit Tliounra. 

II, Microscopic AnimaJs of the North Sea, 
At the meeting of the Royal Academy of Sciences of Ber- 
lin of the 13th August IB40, M. Elirenberg communicated tha 
continuation of Iiis researches on the numerous microscopic 
animals of the chalk-formation which are still found alive. 

By the isind assistance of M. Ucrzelius, the author had re- 
ceived some fresh sea-mud from the coast of Sweden, which 
Bisliop Eclistrocm of Gothenburg had obtained for the pur- 
pose from the Isl.iud of Tjoern in the Cattegat. This mud 
proved to be extremely rich in new and interesting microsco- 
pic animals. There are no less than twelve living species 
, vhich are of importance in a scientific point of view, and whose 
iiceous coverings were only known in a fossil state in the 
ilk-marls of Caltanisetta in Sicily, and of Oran in Africa ; 
that the number of species belonging to the chalk which 
found in a living state, is about doubled. A very inte- 
resting fact is, the existence in a living state of the Graiiitna- 
tophora (formerly Navicula) Africana, which hjis hitherto been 
known only as a fossil of the marls of Oran ; and also that of 
the oceaniea, lately brought from Callao in Peru, and which 
had previously been only met with in the marls of Greece. 
M. Ebrcnberg has likewise discovered in the waters of the 
Cattegat a prismatic siliceous infusory foi-m, which would he- 
long to the genus Slavraslram, if it could be placed in the 
■subdivision of infusory animals having a soft carapace ; and 
Tvhich, moreover, is distinguished by four large openings at 
the four angles. It is proposed to form it into a new genuSf 
and to give it the name of Amphitetras antediluviana. There I 
was likewise found among the living infusory forms occurring in 
the North Sea, one which is quite like the Dictj/ocka apeculutUt 
but spinous like the Dicti/ocha aculeata of Sicily. Finally, ' 
Ehrenberg met with a series of eight species of the genus j 
fifioeyclus, and of the radiated division without partitiC'l 
.which form the great mass of the siliceous portion of the chal 
gaarls of Caitaiiisctta, and still more o^ Ovsvvi, a.wft.-wVv^ ^ 
mell charsctenzcd by the number ci t\\c« Ta"!!^. ^^« *•'*» 
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Bpecies with 6, 7, 8, 9, 10, 11, 12, and 16 raye, and wbieh are 
designated Aetinoci/ciua bilemanug (with the tenariut, which is 
also found), A. »ep/ettariu&, A. oetonarius, A. nonarius. A, den- 
ariut, A. undenarius, A. liiaenarius (not duodenarius), and A. 
quitidenarius. Of the whole of this subdivision, there were 
no living forms previously known, eo that the members of it 
were supposed to characterize the chalk-marl of the ancient 
world, which is, therefore, now disproved. All these fonas 
are polygastric infusoria of the family EacUlaria, 

M. Ehrenberg has likewise found in a living state, in tho 
water near Cuxhaven, which he examined with care about a 
year ago, three calcareous Foli/thalamias of the chalk, ajid 
two siliceous infuaory animals of the chalk-marl. These are 
BotaUa globulosa, F. perforata, Texlilaria ^lobulosa, GaUionella 
sulcata, and Ntivicula did^mus. 

To these seventeen forms of the present world, and of tho 
chalk-formation, are to be added two other siliceous infusory 
which occur alive in the seas of the North, and which have 
lately been detected in the chalk-marl, viz., Striatdla arcuala, 
and Tesella catena. 

The above nineteen forms of the chalk, and which are new 
as recent ones, together with those announced in October 1839 
and Juno 1840, make tlie number of genera of these animal- 
cules twenty-one, and of species forty, partly polythalamias and 
partly infusory animals, which are common to the present 
world and the chalk-formation. Anatomical preparations or 
drawings of all these forms were submitted to the Academy. 



Notice regarding a cheap and easily used Camera Lucida, ap- 
plicable to the delineation of Flon-ers and other small objects. 
By Sir Johs Robibon, K. H., F.R.S.E., M.S.A. Commu- 
nicated by the Society of Arts for Scotland.* 

ManA 13. 1841. 
Dear Sir, — In compliance with the wish expressed at the 
late meeting of the Society of Arts, I beg to send you a de- 
scription and sketch of the Camera Lucida which I then exhi- 
bited. 1 again repeat, that its applicability to the delineation 
of objects is confined to such as are of small size, and as may 
be laid beside it on tlie drawmg boati, 1\. \s. to. this way pai^ 



tieularly calculated for the accurate representation of botani- 
cal specimens, which it will render in their true proportions, 
without trouble in adjustments. The disadvantage of the I 
limited range of this instrument is in some measure compen- [ 
sated by the facility of its application and by its cheapnees and 
simplicity, — I am, dear Sir, very truly yours, 

James Tod, Esq. JoHN RoBlSOIf. 

See. Sac. Arts. 




The figure represents a piece of tliin plate-glass A D E P 
set upright on a drawing-board by means of the wooden stand- 
ard A B C, in a groove in which the edge of the plate is re- 
tained by the wedges G and H.* 

To use this apparatus it is placed in front of the artist, with 
the standard ABC towards him ; the object to be copied is 
laid on the left hand side of the plate, as at : the head of 
the observer being also a little to the left of the pillar, and 
the eye directed towards the middle of the plate as at M, a 
distinct image of the object O will be perceived as if it lay on 
the paper at P ; and as at the same time a pencil held on the 
right hand side of the plate will be equally visible, it may he 
applied to trace the image at F. 



^Bnit 



The wooden staudaid m not fixed to Uic diAwiug-booiil, and may btt 
it Ja aoy couvciuciit ivsiLion. 
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Observations on Terra del Ftiego.* 

Species qfFungtia aicd as a staph article oj" food. — Tbcro isoi 
production in this countij, vrhich is Trortliy at mention, aa it affords a, 
staple Article of food to the aborigines. It is a globular fungus, of n 
bright yellow colour, and of about the size of a smfill apple, whicli ad- 
heres, in vast DumbcRi, to the bark of the beech-trees. It probably 
forms a new genus, allied to the inorcll. In the }'Oung state, it is clas- 
tic and turgid, from being charged with moisture. The externa! skin is 
smooth, yet slightly marked with smalt circular pits, like those from 
the small-pos. When cut in two, the inside is seen to consist of a white 
fleshy substance, which, viewed under a high powct, resembles, from 
the numerous thread-like cylicdccs, vermicelli. Close beneath the sui- 
fnce, cup-shaped balls, about ooe-twelfth of on inch in dinmoter, are 
arranged at reguhir intervals. These cups are filled with a slightly od- 
hesiTO, yet elastic, colourless, quite transparent matter; and from the 
latter character, they at first appeared empty. These little gelatinons 
balls could be easily detached from the surrounding mass, except at tlio 
upper extremity, where the edge dividL'd itself into threads, which 
mingled with the test of the vermicelli- like mass. The eiternal skin di- 
rectly above each of the balls is pitted, and as the fungus grows old, it 
is ruptured, and the gelatinous mass, which no doubt contains the epo- 
rules, is disseminated. After this process of fructification has taken place, 
the whole surface becomes honey-combed, with empty cells, and the 
fungus shrinks, and grows tougher. In this state it is eaten by the 
Fucgians, in large quantities, uncooked, and when well chewed, hiis a 
mucilagloous and slightly aweot taste, together with a fiiict odour like 
that of a mushtoom. Excepting a few berries of a dwarf arbutus, which 
need hardly be taken into the account, these poor savages never eat any 
other vegetable food besides this fungusf. 

FoTCitt. — I have already mentioned the sombre and dull character 
of the forestSjJ: in which two or thrco species oF trees grow, to the ex- 
clusion of all others. Abovo the forest land there are many dwarf 

* From Mr Darwin's valuable and interesting " Joanial and Itemarks 
made during tho Exploratory Expcditioa of the Adrenturc and Beagle." 
London, ColbuiD. ISSQ. 

t In New Zealand, before the introduction of the potato, the root of the 
fern was consamed in largo quantities. At the present day, I should think 
Terradet Fuegowas the only country in the world where acrjplogamic plant 
afforded a staple article of food. 

; Captain Fitzroy Informs me, that in April (our October), tho leaves of 
tboBo treee which grow near llie buBe ot l\-.c luon-nXavn: 
Dot those in the more elevated paii.3. 1 tumcmbfti^iKvnx^i'iaiBi 
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I ftlpine plants, which (ill spring from tlie mass of peat, nnd lielp to com- 
pose it. The central pnrt of Terra del Fuego, whote llio clay-slate for- 
mation occurs, ia moat favournblo to the growth of trccB ; on the outer 
coast, the poorer granitic soil, and a sltuntion more exposed to the vio- 
lent winds, do not allow of their itttaining ony great size. Near Pott 
Famine I have seen more large trees than any where else : I measured 
a 'Winter'H-bark, which waa four feet sii inches in girth, and aevpral o( 
the beech were thirteen feet. Captain King also mentions one of the 
latter, which was seven feet in diamctoc seventeen feet above the roots. 






? Zoology. — The zoology of Terra del Fuego, as might have been ex- 
pected from the nature of its climate and vegetation, ia very poor. Of 
mammalia, besides Celacca tind Phoetf, there is ono hat, a mouse with 
grooved front-tccth (Reithrodon of Waterhouse), a, fox, sea-otter, guanaco, 
and one deer. The latter onimal is rare, and is not, t believe, to he found 
south of the Straits of Magellan, as happens with the others. Observing 
the general correspondence of the cliffs of soft sandstone, mud, and 
shingle, on the opposite sides of the Strait, together with those ou some 
p intervening islands, one ia strongly tempted to believe that the land was 
b once joined, and thus allowed animals so delicate and helpless as the (u- 
Kontuco and reithrodon to pass ovci. The correspondence of the cliFs is 
[ tat from proving any junction ; because such cliiTs generally are formed 
by the intersection of sloping deposits, which, before the elevation of the 
land, had been accumulated near the then existing shores. It is, how- 
ever, a remarkable coincidence, that,^n the two largo islands cut oS 
■ by the Benglc Channel from the rest of Terra del Fuego, one has cliSs 
B. composed of matter that maybe called strstitied alluvium, which front 
^Knroilar ones on the opposite side of the Channel, while the other is ex- 
^K dusively bordered by the older rocka: in the former, called Navarin 
^m J^nd, both foxes and guanacoes occur ; but in the latter, Hoste Island, 
^■dthough similar in every respect, and only separated by a ch.-tnnel a little 
^TQiare than half a mile wide, 1 have the word of Jemmy Button for saying 
^B^tliBt neither of these animals are found. I must confess to an exception 
^P to the rule, in the presence of a small mouse, of a species occurring likc- 
9 -wise in Patagoni3^ 

The gloomy woods are inhabited by few birds ; oecasionally the plain- 
tive note of a white-tufted tyrant-flycalchcr may he heard, concealed 
near the summit of the most lofty trees; and more rarely the loudstmngo 
cry of a black woodpecker, with a fine scarlet crest on its head. A little 
, dusky-colou red wren (Scylaloput fuicu») hops, in a skulking manner. 



I 



Tntions showing that, in England, the leaves fall earlier in a warm and fine 
autumn, than in a la(e and cold one. Tlits change in the eolov 
tarded in the mare elevated, and, therefore, colder situations, must be owing y 
to tlie same general law of vegetation. The trees of Terriii del fiU 
during no pari of llie year entirely ahed their \ea\iia. 
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among the entangled mass of tlic fellen and decaying trunks. But the 
crccpei {^SyxtUSaxia Tupinieri) Is the commODest bird in tlie countr]'. 
Throughout the beech forests, high up and low down, in the most gloomy, 
weti and impenetrable ravLues, it may bo met 'with. Tliis little bird, no 
doubt, appears more numerous than it really is, from its habit of follow- 
tog, with Eeeming cunosity, any person who enters these silent woods; 
continually uttering a harsh titter, it flutters from tree [a tree, witliia b 
few feet of the intruder's faee. It is far from %vishing for the tnodest con- 
cealmont of the tree-oreeppr (Cerlhia /amiliaris), nor does It, like that 
bird, run up and down the trunks of trees ; but industriously, after the 
manner of a willow-wren, hops about, and searches for insects on eveiy 
twig and branch. In the more open parts, three or four species of 
finches, a thrush, a starling (or Icterui), two Farnarii, and several hawks 
Kid owls, occur. 

The absence of any species whatever in the whole class of reptiles is 
a marked feature in the zoology of this country, as well as in that of the 
Falkland Islands. I do not ground this statement merely on my own 
observation, but I heard it from the Spanish inhabitants of the latter 
place, and from Jemmy Button, with regard to Terra del Fuego. On tho 
banks of the St Cruz, in BQ" south, I saw a frog ; and it is not improbable 
that these animals, as well as lizards, may be found as far south as the 
Straits of Magellan, where the country retains the character of Patagonia; 
but within the damp and cold limit not one occurs. That the climate 
would not have suited some of tho orders, such as lizards, might have 
been foreseen ; but with respect tif frogs, this was not so obvious. 

Coleopterous insects occur in very small quantities. Until I had en- 
deavoured by every means to find them, I could not believe, that a 
country as large as Scotland, covered with vegetable productions, and 
Willi a variety of stations, would ever have been so unproductive. The 
greater part of my small collection consists of alpine insects (Harpalidffl 
and Hcteromera) found beneath stones, above the limit of the forest. 
Lower down, with the exception of some few Cutculiones, scaTOcly any 
could be found. The Chrysomelid^e, nhich arc so pre-eminently cha~ 
raoteristic of the Tropics, ate here almost entirely absant.* This must 
depend on the climate ; for the quantity of vegetable matter b superfla- 
ously great. Tn the hottest part of the summer, the mean of the maxi- 

" I believe I must except one alpine Haltica, nnd a single specimen of a 
Melanoma. Mr ■WatBrhoose, who was good enough to look at my collec- 
tion from this place, tells mc, that of tho Harpalidm there are eight or nine 
■pedes — the forms of tho greater number being very peculiar ; of Hetoro- 
mera, four or five apecies ; of Rhynt^ophora six or aevon ; and of the follow- 
ing families one species in each: — StnphyiinidK, Eluteiidte, Cebrionidw, 
MelolonthidiE. The species in tho otlier orders were even fewer. In all 
the orders, the scarcity of the individuals was oven more r^morkablo than 
that of the BpocLcs, 
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afot thutf-BBven succeasive days was 6£°, and tUc thermomctet on 
' aoioe of the days rose to 60°; jet there were no Ortlioptora, very few 
Diptero, Lepidoptera, oi Uymcaoptcin, Id the pcoU of water I found 
bill few aquatic beetles, and not auy fccEh-wotcr sheila. Succinca at 
first appears an exception; hut liero it must be called a terrestrial spccica, 
fot it lives on the dDnip herbage far from vratcr. Land-shoils could only 
be proeured in the same situations with the alpine beetles. I liBve al- 
toady eoDtiasted the clioiatu, as welt aa the general appearance of TeriA 
del Fuego with thnt of Patagonia, and the dificiencc is strongly eiem- 
plified in the entomology. 1 do not believe that they have a species in 
common; certainly the general character of the insects is widely difio- 
rent. If we turn from the land to the sea, we shall find the latter as 
abundantly stocked with livings creatures as the former is poorly so. In 
■U ports of the world a rooky and partially protected shore perhaps sup- 
ports, in a given space, a greater number of individual animals than any 
other kind of station. Here, under every stone, numerous cmwling crea- 
tures Bwanned, and especially Crustacea of the family of Cymothoadea. 
The number of Sphacroma was truly wonderful: as these animals, when 
eoiled up, have some resemblance to TiitobiteSj they were an interesting 
Wght to a geologist. On the tidul rocks patclliform shelU of large size 
were very abundant Even at the depth of forty or fifty fathoms, Iho 
bottom of the sea was far from steril, as was shewn by the abundance ^^1 

»«f small ItrODg corallines, ^^M 

Aquatic Fill est) of (he Soutlwrn Hanisphere. — There is a marine produce ^^H 
tion, which from its importance is worthy of a particular history. It is ^^n 
the kelp or Fucut giganleut of Sohmdcr. This plant grows on every 
rock from low-water mark to a great depth, both on the outer coast 
and within the channels. I believe, during the voyages of the Adven- 
ture and Beagle, not one rock near the surface was discovered which was 
not buoyed by this floating weed. The good service it thus alTords to 
vessels navigating near this stormy land i£ evident; and it certainly has 

Iwved many a one from being wrecked. I know few things more 
surprising than to see this plant growing and flourishing amidst those 
great breakers of the western ocean, which no mass of rock, let it be ever 
■o hard, can long resist. The stem is round, slimy, and smooth, and 
seldom has a diameter of so much as an inch. A few taken together are 
sufficiently strong to support the weight of the large loose stones to 
which in the inland channels they grow attached ; and some of these 
stones arc so heavy, that when drawn to the surface they can scarcely be 
lifted mto a boat by one person. 

Capt^ Cook, in his second voyage, says, that at Kergnelen Land) ' 
." loino of this weed is of a most enormous length, though the stem is not 
much thicker than a man's thumb. 1 have mentioned, that on some of 
theflhoala upon which it grows, we did not strike ground with a line of 
^ tiTMit^-foui' fatboms. The depth ot wat6M.\vi:titl'«c,mMS.'i.'Ws*'V! 
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vety gteaL And as tliis weed docs not 'grow in a perpendicular direc- 
tion, but makM a. very acute nngle with the bottom, and much of it af- 
terwards spreads many fathoms on tlio surface of the Boa, I am well war- 
raated to saj that some of it grows to the length of siity fnttioniF and 
upwards." Certainly at the Falkland Islands, and about Terra del Fuego, 
eitensJTe beds fceijuently epring up from ten and fifteen fathom water. 
I do not suppose the stem of any other pknt attains so great a length db 
360 feet, as stated by Captain Cook. Its gco^apbical range is very con- 
siderable; it is found from the extreme southern islets neat Cape Horn, 
OB far north, on tho eastern coast (iiccording to information given me by 
Mr Stokes) as lat. 43', and on the western it was tolerably abundant, but 
fat from luxuriant, at Chiloe, in kt. 42'. It may possibly extend a little 
further northward, but is soon succeeded by a difiercut species. We 
thus have o rnngc of fifteen degrees in latitude ; and 05 Cook, who must 
have been well acquainted with the species, found it at Kerguelcn Land, 
no less than 140° in longitude. The number of living creatures of all 
orders, whose existence intimately depends on the kelp, is wondcrfbl. 
A great volume might be written, desorililng the inhabitants of one of 
these beds of sea-weod. Almost every leaf, cxccpting^those that float on 
the surface, is bo thickly inemsted with corallines, as to be of a while 
colour. VVc find exquisitely-dellento structures, some inhabited by simple 
bydra-llkc polypi, others by more organized kinds, and beautifully com- 
pound Asciditc.' On the flat surfaces of the l^vcs various patelliform 
shells, Trochi, uncovered molluscs, and some bivalves, arc attached. In- 
numerable cmstacea frequent every part of the plant. On shaking the 
great entangled roots, a pile of small fish, shells, cuttle-fish, crabs of all 
orders, sea-eggs, star-fish, beautiful Iloluthurice (some taking the external 
forms of tho nudibmncli molluscs), Pl.-inarim, and crawling nereidous ani- 
mala of a multitude of forms, all fdl out together. In Chiloe, where, as 
I have said, the kelp did not thrive very well, the numerous shells, co- 
rallines, and Crustacea, were absent; but there yet remained a few of tho 
flustraccoB, and some compound Ascidiro; the latter, however, were of 
different species from those in Terra del Fuego. We here see the fucua 
possessing a wider range than the animals which use it as an abode. 

I can only compare these great aquatic forests of the southern hemi- 
sphere with the terrestrial ones in the intertropical regions. Yet if the 
latter should be destroj'ed in any country, 1 do not believe nearly so 
many species of animals would perish, as, under similar circumstances, 
would happen with the kelp. Amidst the leaves of this plant numerous 
species of Osli live, which nowlicte eke would find food or shelter ; with 
1 heir destruction the many cormorants, divers, and other fishing birds, 
the otters, seals, and porpoises, would soon perish also ; and, lastly, the 
Fuogian savage, the miserable lord of this miserable land, irould redouble 
his cannibal feast, decrease in numbers, and perhaps cease to exist. 

* J Jinve reason to believe \!a3,\ Toanj oi tViso a^a cuissvi A-^ n; 
lliia station. 



K 



th- J3ou"s Hesearches in Geography, Natural Iliatori/, ^c. in 
Ihe European Prociiices of Turkey. 

Ws are happy to have this opportunity of bringing before 

iC notice of our readers a work wliich, both from the inte- 
rest attached to the countries treated of, and from the dili- 
gence and research which it evinces, deser\-e3, we think, a high 
rank amongst the contributions of modem travellers and na- 
turalists. Its author, Dr Boue, is one of the most laborious, 
and, we should add, the most disinterested geologists in Europe. 

Without being connected with any public institution, he baa 
devoted his life and fortune for the last twenty-five years to ex- 
tensive travels through every part of Europe, and to the accu- 
mulation of every kind of information respecting the stmc- 
ture of the globe which he could obtain from books, from lec- 
tures, or from personal communication with those similarly 
jcngaged. 

His first work comprehended the fruits of his labours whilst 
a student at Edinburgh, and was entitled " Essai G6oloyigue 
ntr VEcoste." It is still considered the moat complete ge- 
neral view of the geognosy of that country liitherto published ; 
and when it appeared, was higldy praised by Jameson, his in- 
etructor in geology, and other competent judges. He after- 
wards published a great variety of Memoirs on the Geology 
of France and Germany, and an entire I'olume on that of the 

I latter country, in consequence of which services to science, he, 
9ome years ago, was chosen President of the Geological So- 
ciety of France, a high honour for one who was not a French- 
man, and who had ever kept aloof from any of the parties and 
coteries of that metropolis- For the last four years ho has 
been employed wholly in tiie investigation of the provinces of 
European Turkey — a strong proof of his zeal for science, as 
his private means are too limited to allow of bis purchasing 
those comforts which could alone render travelling in such a 
country endurable to persons of European habits, and as he 
has never derived the slightest assistance from Governm^ 
or from any public body. 

How little was known of the provinces he has exph 
be seen from the very meagre account given of them. 
most autbcntic work of modern gcogravM'^'^^^^^^ 
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Those travellers who, like Quin, passed through thorn in 
their way to Constantinople, have commonly given the most 
vague and erroneoua accounts, pai'tly from having hurried 
through the country, and partly from ignorance of the lan- 
guages there current. Dr Doub, on the contrary, made the pro- 
vinces the principal objects of his attention, and took care to 
make himself duly acquainted with the languages of the people 
he visited. In proof of his competency to the task, I cannot 
do better than quote the testimony of Mr Bcrghaus, in his Al- 
manack, who remarks :* " ^Ve may, with justice and propriety, 
term Bout's journey through European Turkey a joorney of 
discovery for geography as wcU as for geology. For although 
our maps of Turkey are filled up with the most minutely de- 
lineated chains of mountains, and exhibit a perfectly com- 
jjlete hydrographical set of serpentine rivers and streams, yet 
we know \veU that these apparently accurate representations 
belong, for the most part, to the phanfasmagorical class, and 
can scarcely deceive the most credulous. 

" Most of the other countries of Europe have been surveyed 
and described, but we grope in profound darkness when we 
inquire into the natural external form and the geognostical 
constitution of the Turkish jiossessions. European prejudices 
and mercantile interests are undonbtedly the chief means that 
have, to so great an extent, prevented travellers from visit- 
ing a country which, 'now that many portions of it enjoy the 
blessings of peace, and thnt the former fanaticism of its in- 
habitants has begun to disappear, docs not present the great 
difficiiltics formerly encountered. The indefatigable Bou^, 
who has examined the geological structure of nearly all the 
countries of Europe, and who saw in Turkey an entirely un- 
explored field for new observations, resolved to devote three 
or four years to its investigation, and to associate wth him- 
self in his enterprise, naturalists who prosecuted other depart- 
ments in natural liistory. 

" In the year 1836, during a portion of his journey, lie en- 
joyed the society of two French geologists, M. Montalembert 
and Viquenel, of M. Friedrichtshal, a botanist, and of M. 

* From Jiuiieaon.'aBoTunuAi'^tiV.-uw.-^.Vlt. 
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Adolf Schwab, a zoologist, the two latter natives of Moravia. 
It is to be i-egretted that BoutS did not take with him a mea- 
suring geographer, that is, a person provided with the requi- 
site iDstruments, who should have been able to determins 
positions, and to ascertain the three co-ordinatea of a great 
number of points, so as to furnish the foundation for a new 
And accurate map, of which want our traveller bitterly com- 
.{ilaina." Such is the testimony of a German geograplier to 
16 merits of the undertaking, of which the results are em- 
i^HxIied in the four volumes now published. 

Nor can it be said that his time was devoted to a country 
de&ciept in interest. The recent events in tlie East are cal- 
culated to increase our curiosity as to the character of the 
people who occupy tliese regions ; for, without entering here 
oit any political discussion, it seems evident that one of two 
events must shortly happen ; either that the Turkish empire 
will undergo an entire dissolution, in which case these several 
provinces will rise into so many distinct states, or be absorbed 
by the Russian or Austrian dynasties, which border upon 
them i or else that Turkey will acquire a portion of the civi- 
lization of the West, and become in some degree regenerated 
under the influence of European example. AVhichorer of 
these events may occur, the provinces of European Turkey 
il&ust clearly emerge out of their present state of bai'harism, 
(and will become in consequence every year more interesting 
itO the other nations of Europe. 

Even at present they afFord a curious subject of contempla- 
tion to the philosopher, as examples of the Eastern type of 
manners ingrafted on a European, and in many places upon a 
Christian, population ; whiUt the classical reader cannot fail 
to take an interest in localities which recall to his recollection 
the names of Epirus, of Macedonia, of Tliessaly, and of Thrace. 

We propose, therefore, to present such a brief sketch of the 
work alluded to, as may convey some slight idea of its charac- 
ter and its value. 

A Brief Abstract of Br Soul's Wor 
This work is divided into three parts. 
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lieiidstlie geography, geognosy, natural history, and meteoro- 
logy of the country, and occupies one Tolunic, The Bocond 
part relates to the social condition of the people, and occupies 
two volumes. Tlic first of these volumes describes the lan- 
guage and character of the inhabitants, their dress, food, 
houses, public edifices, fortresses, manners and usages, anti- 
quities, fee. The second volume treats of the state of agri- 
culture, commerce, education, religious instruction, civil ad- 
ministration, S:o. The third part is hiiitorieftl and political, 
giving an account of the civil condition, past and present, of 
the eight nations wliich are contained in Turkey. The whole 
is concluded by an article on the mode of travelling, table of 
heights and of distances, and the roads. 

The portion which relates to the geography of Turkey is 
hardly susceptible of analysis. It is in great detail, and implies 
a long residence in the country. 

It appears that there are no less than seven or eight systems 
of mountains in Turkey, which render its description very 
, complicated, as there is no central chain to serve as a point 
of departure, as is the case in Italy and in the Alps. Of t)icso 
systems the following may perhaps be pointed out as the 
principal : — 

Is;, The range of hills running parallel with the Adriatic, 
vthicli forms the country of Montenegro, It rnns from north- 
west to south-east, and its greatest heights are 8500 to 9000 
feet above the sea. It is the Scardus of the ancients, the 
Scbardagh of the Turks. 

2d, The chain of Dcspotodagb (the Rhodope of the an- 
cients), whicU runs from north-west to south-east, dividing 
Macedonia from Thrace. The highest summits are from 
7000 to 7800 feet above the sea. 

3d, The chain which divides Thessaly and Epirus from 
Macedonia, It comprehends the ancient Pindus, and extends 
down to Mount Olympus. The height cannot be less than 
5000 feet. 

i/h, The Balkan, which stretches from west to east, divid- 
ing Bulgaria from Thrace. Its elevation is comparatively 
small, the Great Balkan not exceeding 3000 feet, the Little 
Balkm 20OO. 
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5lU, A chain extending tlirough tlie centre of Tui-key, and 
dividing Wallachia from Servia, being a continuation of the 
liills of tlie Bannat, 

GlA, There is another chain separating Servia irom Bosnia^ 
and a third traversing the centre of the province. These 
three chains all meet in Servia, forming the boundary be- 
tween it and High Mcesia. 

The highest mountains are those of the western chain in 
mia, which is anotlier Switzerland in the configuration of 
9ie country ; and next are the mountains of Thrace, called 
Despotodagh. Those of Schar and of the lialkan come next 
D point of elevation. Between these chains He several rich 
F valleys, as those of Wallachia, of Servia, of Macedonia, and 
of Thrace. 

The directions of the chains are in general such as to afford 
greater fiicilitics for travelling from north to sonth than from 

twcst to east ; accordingly, it is found much more easy to con- 
struct a road from Belgrade to Constantinople, than from 
Trieste across to the Black Sea. 
Geognosy of Turkey. 
The geological structure of European Turkey is more simple 
than that of the western portions of Europe. There seems 
to be no trace in it of the coal formation, or of any rocks in- 
termediate between this and the cretaceous deposits. Gneiss, 
mica, and clay-slate constitute the high ground of DeFpoto- 
dagh, Rhodope, the Balkan, and the greater part of the prin- 
cipal chains above enumerated. Subordinate to gneiss are 
rocks consisting of whitestone, hornblende rocks, garnet rock, I 
and granular limestone. Subordinate to the mica and clay*- 1 
slates we meet with talc and chlorite slates, quartz rook, com- 
pact and granular limestones, dolomites, and, more ra 
impregnated with hornblende. The inclination 
is very various, depending on the different direct 
tlie volcanic forces appear to have operated i 
the gneiss and the other slates seem to pass inl 
^lomerates, which may bo regarded as greyw 
case in High Mcesia. The latter rocks pass 
^itj and calcareous breccia. The foasiUvi" 
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oocasionnlly contain near tlic Bospliorus, wouUl lead us to 
place them in tlie Silurian system. 

Secondary rocks. — The only I'ocks belonging to the secon- 
dary class seem to be cretaceous, which may be divided into 
three groups, namely, \st, siliceous beds witli little limestone ; 
2rf, calcareous beds often containing hippuritcs ; and 3(/, a for- 
mation very rich in nummulites. 

The siliceous deposit constitutes the centre of Servia and 
certain portions of Eastern Mcesia. The hippurJte limestone 
forms a largo portion of the Balkan, of Mount Pindus, and of 
Transylvania, and a still larger part of Bosnia and Croatia. 
The nummulite formation is seen in Epirus, and in much of 
the western portion of Turkey. The inferior or siliceous 
beds of the cretaceous formation contain vegetable remains 
(Fucoides), together with various shells characteristic of chalk, 
such as echini, orbltoliteg^ oslre<e, plageoatoma, &c. The supe- 
rior beds consist of green sand in their lower, and of calca- 
reous beds with flints in their upper portions. The petrifac- 
tions are like those of the chalk of the west of Europe, They 
abound in caverns, in which the rivers frequently lose them- 
selves, as happens also in Greece, where they are called Kaio- 
Toihrons. 

This formation also comprehends, in Turkey, as in the Alps, 
enormous masses of dolomite, and of limestone, full of cracks 
and fissures, and containing a little magnesia. These dolo- 
mites constitute a series of peaks in Albania and in other pro- 
vinces. They appear to contain masses, though in appearance 
Bmall, of diorite. 

Tlie nummulite formation contains much mineral pitch, 
which, by being inflamed, appears to he the cause of the 
NymphiBum of Plutarch, which exists in Dalmatia. Above 
the chalk are extensive fresh-water formations, together with 
enormous deposits of travertin. Large beds of conglomerate 
are seen as a part of this formation in Thessaly. The partial 
destruction of these beds has caused large blocks to be scat- 
tered over the surface of the country, which appear like erra- 
tic boulders, but which Dr Bone distinguishes from them. 
There is every appearance that Thessaly was once a lake, 
ifiiicli di'ained off when ftie ftsB\Kc sA Tsna-^-waa ^ 
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HSiit the deluge of DiJucJion and Pyrrlia pur author considers 
Las subsoguent to the draining of the valley, and to have been , 
I caused by the stopping of the course of the river, which now. j 
r communicates with the sea. 

■ Igneous rocks. — -Turhey has examples of nearly every kind 

■ of igneous rock excepting basalt, but quartzous porphyry ii 
Virare. Granite is seen in the centre of tlie country, and ta ] 
Pinany places contiguous to the Black Sea. Protogene or 
■lalcose granite Ls occasionally met with, and more rarely syen- I 
*■ Ite. Serpentine is a. very abundant rock in the chalk both 

in the west of Turkey and likewise in Servia. But the largest 
eruptions of serpentine lie betwixt PrJsren and Scutari, and 
lin the Pindus, where it is accompanied with euphotide. 

Diorite (the ophite of the Pyrenees) is only met with in Al- I 
Pljania, where it pierces the cretaceous slates, and produces 
sundry changes in them, hardening and turning them into j 
jasper, 

Trachytic rocks arc very abundant, especially in Macedo- ' 
1 nia and Thrace. The millstone jM>rphyry of Hungary is seen 
P.in the mountains of Karatova. 

Dr Bout distinguishes the Irachytos from the syenitic por- 
f jjhyries often associated with them, regarding the former as 
I'Subirreal, the latter as partly submarine. 

Pyroxenic porphyry is found in great abundance at the foot 
of the Balkan, north of Aidos, accompanied with a breccia. 

In High Moesia, near Sophia, the rocks resemble much 

those of the Val de Fassa in the Tyrol. This porphyry tra- 

k vei-ses the middle and upper tertiary formation, whilst the 

f trachytes appear somewhat more ancient, beginning at the 

' epoch of the chalk, and terminating at that of the nearest 

tertiary. 

The diorites and serpentines traverse the ancient rocks, and 

t especially the chalk ; whilst the granites appear to have be«» 
tgected at the end of the ancient primary epoch. The co» 
ancc of igneous action in Turkey seems to bo evinced 
great abundance of thermal waters which occur at tl 
aaost of the chains. They almost all contain I 
hydrogen. 
Thus on the great scale Turkey ma^ \)e ve^jaS 
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by a bifurcation of the Aljis, which here, ns in Styria and Ca- 
rinthia, divides into two branches. Of these the south-eastern, 
having reached Upper Mcesui, divides into an eastern and 
sou til -south-eastern portion, between which two rise, as in the 
Alps, enormous mountains of crystalline slates. The latter, 
accompanied by these same secondary rocks, extend to the 
Archipelago as well as into Asia Minor, and support in the 
Taurus, as in Turkey, enormous masses of chalk. 

The crystalline rocks of Turkey are distinguished from those 
of the Alps in containing many more distinct basons, and 
a larger number of great cavities, which are filled with tertiary 
deposits, but are unaccompanied by erratic blocks, although 
the deposit of Meleora in Thessaly would seem to indicate a 
similar event during the tertiary epoch. They are also pierced 
by great trachytic eruptions even in the centre of the chains, 
whereas in the Aljis these latter arc only found at the foot of 
the range. The serpentines of Turkey bear the greatest re- 
semblance in the mode of their distribution to tliose of the 
TjToL 

The western side of Turkey presents the counterpart of the 
Italian peninsula, with this difference, that sandstone rocks 
predominate in the latter and calcareous in the former ; and 
that the tertiary or subapenninc deposits are less abundant 
on the Turkish side. 

The operation of volcanic forces seems to be evinced even at 
the present day by the frequent earthquakes which are re- 
corded by ancient writers, and are frequently experienced at 
present, as along the western coast. The most destructive 
was that of 1667, which destroyed Ri^usa. Wallachia is also 
exposed to the same calamity, as in 1838. 

The islands bordering upon the coast often suffer severely, 
particularly Zante ; and in others, as at Melida near liaguBa 
off the coast of Dalmatia, subterraneous noises are sometimes 
heard, which are referable to the same cause. 

Vegetation of Turkey. 

We find in Turkey the elements of at least five foreign 
FloraB,\iz. that of Huiigo.rj, ^ihat oi Tts.'ossVjiwim. tnd Bui- 
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gai-ia, of the Chersoneeus, of Asia Minor, and of Greece 
which may be added perliaps that of D.almatia and Italy. 

We may distinguish three botanical regions ; l.Thatof fho 
low land, in whicli corn, vines, and fruit-treea are abundant ; 
2. The sub-alpino region, in the lower part of which the 
greater part of the forests occur. 

The character of the forests, however, depends upon the 
elevation. From 3200 to 2500 feet above the sea thoy con- 
sist chiefly of oak ; of which the species most common are 
Quercus robiir (the English oak) and its varioties, pulescena an(I 
pedunculata, Q. cerria (the Turkey oak), jEgilops {Felom'a), 
ci/lindnca and apennina; together with the Q. Hex (liolm oak), 
and Q. coccifern (Keriiies), in Epirus and Central Albania. 
Tho Judas tree, myrtle, Neriuin oleander, Colutea arbortsccns, 
Tiiia argeuiea, and several species of poplar, are associated 
with the oak in this country. Below the region of oaks, and 
rising to the level of about 2500 feet, the forests consist of 
-the Spanish -chest nut, with tho filbert and hazel-nut ; on the 
boi'ders of the Adriatic, and at tho foot of the mountains of 
Thessaly, orange and lemon trees are found, and also at this 
low level the olive and the pomegranate will flourish. The 
larch-tree reaches to Central Albania, and the Oriental plane 
■extends as far as the Balkan. The Laurus nolnlis or Bay 
laurel forms groves at a height of 1500 or 1600 feet in Hpirua. 

The upper limit of maize in Thessaly is about 2850 feet 
above tho sea; of tho rice-grounds, 1090, in Thrace ; of the 
cotton, 2500 ; oats and barley reath 3S00 on Mount Findus, 
and about 2400 in the Balkan. The beech grows from a 
Jieight of 2000 to 4900 ; the fir from 6000 to 2400 ; but it is 
to be remarked that whilst tho I'lntis picea (the silver fir,) 
jBracea (Naples fir), Piiiasler (the Pinaster'), and Picea (stone 
pine), attahi the elevation of 6000, the j4bies communis, or 
Norway fir, and tlie Larch, seem to be limited to a height of 
4000. 

3. With respect to the third or alpine region of Turkey, from 
6000 feet upwai'ds, the plants that characterize it are certain 
Kchens, saxifrages, and gentians, the Juniperus nana, Drycu 
ectopelala, Draha aizoon. Ranunculus nivalis, and other spe- 
ries found also for the most pait at aimikr levels in tho 
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Dr Bone concludes this part of his work with a long cata- 
logue of the planis of Turkey, anil states that the best locali- 
ties for botanical researches are the Balkan, Mount Rhodope, 
and the chains betwixt Albania, Croatia, and Servia, espe- 
cially Mounts Scardus and Pindus. I will say nothing of the 
Fauna of Turkey, to which the best portion of his first volume 
is devoted, except to remark, that this country affords the 
great supply of leeches for the rest of Europe, respecting 
which, in a subsequent volume, Dr Boud has given some 
curious details. 

The chniate of Turkey is subject to great extremes of heat 
and cold, and the \vinters are more rigorous than the latitude 
would lead us to suppose. Owing to the heat and the number 
of stagnant waters, fevers arising from malaria are very fre- 
quent after the commencement of July. April, May, and June 
are therefore the best months for travelling, Dr Bou^ has 
given some useful instructions for those who meditate a jour- 
ney hi this country. There are, it seems, three methods by 
which it may bo effected. The first is a simple passport ; 
the second one of a superior kind, called Bourjardi, given by 
the Pashas, containing an order for lodging ; the third a Fir- 
man, an order from the central government, which entitles 
the traveller to have a Tartar as a travelling companion and 
protector. The traveller thus provided has a right to claim a 
lodging in any place ho arrives at from the Pasha. It is ne- 
cessary, however, to carry a bed, an iron-kettle for maMng 
soup, 8(C. and many other articles not required in other parts 
of Europe, and to be prepared against the contingency of 
finding the house consigned to you as a lodging deserted in 
consequence of the exactions of the Turks, who when they 
travel often go awny without making any remuneration to their 
hosts for their reception. 

With respect to the people, the Montenegrans and Alba- 
nians are the most wild and barbarous, the Servians the high- 
est in the scale of civilization. The former carry their family 
feuds to such an extent, that blood can only be expiated by 
blood. Nevertheless, travelling is not unsafe, unless in cases 
where some suspicion or national enmity attaches to the in- 
divida^^^ The Serm^^> OB.tiie ^01111:3.^^, are highly pnmed 



llUlory, Sfc. in the European Provinces of Turkey. 41& 
by oup author for their simplicity and probity of character. 
They revolted from the Sultan under a cliicftain called Tzemi 
George about the beginning of the century, and though re- 
duced to submission in 1812, when the Porte had concluded a 
treaty of peace with Russia, and had its troops at liberty, yet 
afterwards they were driven to take up arms by the oppres- 
Kon they underwent, and at length obtained of the Sultan a 
kind of half compromise, which left them at liberty to govern 
themselves under the superintendence of a native Servian I 
prince, Milosch, paying an annual tribute only to the Sove- 
reign. Prince Milosch is represented as a man of great natu- 
cal acuteness, though totally uneducated, being unable even to 
read or write. With many of the vices of the barbarian, he 
seemed in the main well fitted to govern such a people, affect- 
ing no show or state, hving in a plain and homely style, and 
conducting the government in an Eastern fashion, exempt 
from many of the abuses that had crept into the Turkish ad- i 
ministration. Dr Bon^ conti-asts the state of things in Servia ' 
and in Greece, and gives the preference to the former. 

He concludes with a table of the heights above the sea of 
( no less than 350 places, measured by himself barometrically 
during his travels in Turkey. 



Appendix to Dr BichardsorCs Observations on Solar Badiadon. : 

Peopessou Forbes hai'ing referred to Leslie's Photometer 
in the remarks which he has had the kindness to make on 
my observations, I have, with the view of rendering the 
paper more complete, added two tables containing abstracts 
of a register of that instrument kept at the same time with 
that of the radiation thermometers. In the spring months the 
action of the sun on the photometer was so powerful as to 
drive the coloured liquid beyond the limits of the a™'* at- 
tached to the instrument, and in twelve different J 
March 1826, entirely into the clear bulb. Tr 
shortness of the scale, I divided the two Umba 
meter, including Uie bend at the bottom, int< 
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gree being as nearly as possible equal to one of the scale at- 
tached to the descending limb by the maker. As results such 
■a I have mentioned did not seem to be contemplated by the 
inventor of the instrument, and as I conjectured that the very 
low mean temperature of the air in February, March, and 
April, might afFcc^t the indications of the instrument by gi-catly 
contracting the coloured fluid, I did not print the register in 
Franklin's Appendix. The abstracts now given, however, 
serve to corroborate the deductions made from the observa- 
tions on the radiation thermometer as to the greater effects of 
the sun-light in spring in high latitudes, whether it be owing 
to reflection from the snow or some other cause. Table VII 1. 
contains an abstract of the register for three mouths in which 
the observations were most regularly made. Table IX. in- 
cludes the months in width the observations were made only 
on favourable or convenient days. From the crust which 
forms on the snow in March, the radiation from it afieets tlie 
eyes more severely in March and April than at other times. 
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SfguUi o/a Meteorological Journal, tfjat at HamAy, nmr 

Carlisle, for the year ISIO. Ey Joseph Atkinson, Esq. 
Baroubteb. 

Meanhcight atO A.u. . . 29.861 Wind. 
Aleim lioiglit ot F. u, . . 80^70 

Mann lieiglittttbolb, . . .29.803 Kmnht of Daye. 

Highest A.M.—on tUe 0th 

Manb, 30.729 s. I3J E. MJ B. 191 ""■ *2 

LowEst i.M.— on liia 26th nnb. Hj esb. 7 esw. 24i WNW.IC 

January, 28.^06 kg. 14i bb. 30^ aw. 39^ nw. Hi 

HJ„-IieEt P.U. — on Lha Blli e.ns. 20^ ess. 22i wsw.7{]| nnit.IQ} 

M^uvh, 30.705 Bill 

Lowest i'.n, — on tho 13th Total easterly, 132^ 

November, 2li.4C3 Total westerly 233^ 

Calm, . , . S6 

TaETiiioaETBB, Modpr-jlc, SiBJ 

Mean of muuuum, . . . . e2.8 Urcese 27; 

Mean of minimnni, .... 43.3 Strong breeze, 13J 

£{ean of both 46,0 Stomiy SO 

Highest— on Iho 7tli August, 7-1.0 

Lowest— on the 24th Decemlx^r, 21.6 "Wbatheb. 
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Average total quantity for 

2i years, 

Number of days on which 

rain fell, 209, Snow, 10, . 
Avcrago number of days for 

S-Iyeara 



Clear, 461 



ClouJj, .... 
10.538 Bain, 209, Snow, 18, 

Frost, 

227 Thunder, .... 

Hail, 
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Description of several New or Bare PlanU which have lately 
Flowered in the Neighbourhood of Edinbiergh, and chiefly in 
the Boyal Botanic Garden. IJy Dr Gbaham, Professor of 
Botany. 

Mardi 10. 1841. 
Ac.icia seligera, A. Cunninyham. 

A., laificra; pilosa; raniis diffusis tcrotibus; ^hyllodiis ellipticis, oh- 
liquis, undulato-lorluosia, vcnosis, murgioatis, maj^inia baei supo- 
ripce uniglandulosia, npicc in mueroncm elongHtum subulaKi-selifor- 
mem dcuniinatiB ; pcdunculia asillaribus monocephalis (rel capitato- 
racemosis) pliylloiio lou^oianiB, iiAos ftM^woTitaua s>i\i flotea Ka>po 
abortivia.— iTooter. „ . ■. ,... 

Acacia setigorii, All. Cuiw-m-aeiVm^Ji.— Ho*.V:>^'*>\'*. 
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—Slem erect, round, grcon and piloBe, tut bccominf; l«'0«ii 
and naked ; brancLea diffused, round, gi'ccn, ]iretty cIoecI; coTvred with 
lalher hareli spreuiling colourltss liaiie. Ph'jllodia{\. inch lung, 10 linos 
broad) on short petioles, crowded, ascending obliquely, bearing one ed,^ 
- up, glaucous, obovnto-gubrotuud, utidulato, coriaceous, nm^nato and ci- 
liated, having n smull scsaile gland on the upper ed^e near Ibo buce, 
sligbtljhairyon both surfaces, somewhat unequally di-.-idod by the mid- 
rib, wMch is prolongod into an ascending Bubulato mucro ; veins oblique 
and slightly reticulated, as well as the nb prominent on both Eidce. i'c- 
dunitM [three-fourths of an incli long) generullyHiliglo-headed, occasion- 
ally supporting several heads in a racemose manner, axil lory and collected 
towards tho branches, the phyllodia at their hasos becoming gnuloully 
smaller, and at length, ncnt tho opex, being oltogethor awanting. Capt- 
tuia about the size of largo peas, dense, yellow, all, or nearly all, her- 
maphrodite. Cn^ very small, brown, adpressed, G-cloft, segments blunt. 
OoroUa tmaU, about flvo times aa long as the calyx, a-tleft, segmenla 
meet, elliptical. Slaaiem numerous, nearly tluree times as long aa the 
CDTotla; filaments undulate ; anthers of two small rouuded lobos. Pisiil 
longer than the stamens ; germuu green, elliptical, glabrous ; style rather 
stonter than the lilamenls, placed obliqueiy upon the apex of Uie gor- 
men; stigma blunt and inconspicuous. 
liffe rtweivetl the seeds of tliis shrub, gatliercd on tho banks of the Goul- 
. bourn Biver, from Dr Madogan in 16SD. It flowered in the greenhouse 
of the Botanic Garden in December last, and continued m blossom 
daring January and Fubruary, I cannot doubt that it is the plant fi- 
gured by Hooker, as quoted above ; and I believe it is identical with a 
specimen in my herbarium from the late Mr Fraser, marked a tall pen- 
dulous shrub, observed in Oxloy's second expedition in flower in August 
on all the barren lands north of the Arbuthnot range. Hooker's spe- 
cimen is from sandstone ridges on the western brunches of Hunter's 
River. In general, De Candollc'a division of the leafless Acocios into 
three sections, according to their inflorescence, is found useful and cosy 
of application. There are a few exceptions, which, lilie the present 
species, stand across one of the boundary lines, In general, liie HoweiB 
are placed in solitary capitula ; but, both in tlio cultivated plant and in 
my native specimen, there ore also cBpitula arrangodinarocemose man- 
ner along a common peduncle. This circumstunco is not exhibited in 
Hooker'? figure, nor noticed in hia description. Sir William Hooker 
inadvertently published anoUier species under the Bome name, Iconea 
PI. 31G. This lost is Acaeia ItUcana, Heuslow, Botanist, t. 13a. 

ardoquia betonicoides, Lindl. 

Q.beUniitindft ; rodice repente, caule erecto, coroUis cnlyee subglabro 
triplo longioribus, foliis ovnto-cortlatis grosse crcnatis ntrinque sub- 
glabris siibtuB purpntasccntibus, cymis pedunculatis erectis, floribus 

Gardoqnia belenieoides, LinM. Bot. Beg. in Misc. n. 159. — EoL Mog. 
3060. 1 

ng. Sion (in the specimen described) nearly I 
to 2i inches Jong, l\ to 1-j broad) ovato-coi^ J 
i, glandular and suT^labrous on both sides, b1 I 

^_.. , loon becoming purplish below,; middle rib andJ 

diatontJy reticulated veins prominent below, channelled above ; jietiuU ■ 
nenrl)[ as long as the leaf, channelled above. Brnda resembling much 4 
diminished, subsessile, siihcntire leaves; bracttolei linear, subulata,. I 
Cymct erect, distant at the lower port of the terminal pseudo-spikes, ap^ 1 
proaobing higher up, with many crowded eroct^twrs. Calycf densely I 
udpreased, siKelabrous, subequal. Cvrvlla (I inch long) agreeably ^at- T 
fumed, somewhat spioading, thrita e^ long oa tti« tii-jT.-, \,»S« 0.™»Sr 
compressed iaterally, grooved and veined, bWiU^J ^»iii»i.<fto-\:\icft""' 
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limb obHquc 5-cleft, tlio lowest iobe tho lareest, crennte and revoluto, 
the others subcqunl, the two upporinoBt Iho lUttc^&t. Stamnu clidy- 
namoua; filomoDU mlhGring to tho lube of the corolla to aneqnal heights. 
the two inner the fartheet exsecteil, the others nearlT as long as the 
upper lobes of the corolla ; anthers dork, lobe* parallel ; polteti white. 
Piitii rather longer than^thc shorter Rtamens; stylo glshrau£,imdcoIoar- 
1c£B, except at the apex, where it has a faint tinge, the Eamo as the 
cerolla^ its lobea eubulnte, spreading, Euhcrjuol. Disk amull, round, fiesliy 
supporting the ubortivc Rchicni^ 
Tlio plrjit-vvHG received at the gnrdens of the CaleHoninn Horticultural 
Sofiet)', from Mr Low of Chipton in Octobtr 1839, uud llon-pred freely 
during Ihe snminor nnd nutumn following, both in the greenhouse anil 
open boidor, requiring no particular tccitmtnt, 

Helicbrysum niveum, Grah. 

]I. imwuMi; percnne, caule erecto, auhsimpliee, seabro ; capitiilia m.isiiiiia 
BolitHriia terminidjbus, Equumia alrinque ulTeis couDiventLbus ovatia 
mucronula(isifuliisi>blongo-Bpttthul&tis,utrinq^uBTiridibus,pubescen- 
tibuB, baai in petioluni angustatia, semiiunplexicaulibus. 

Helichryscam nivenm, Bot. Mag. 3857. 

DEBcniPTiow. — P(rtn (nbore 3i feet high) eomewhat ■woody, erect, simple 
below, corymboee nt the top, green. Leave! (7 inches long, nearly 2 
broad) gradunlly smallur upwards, seotteccd, as well us the stem rou^h 
without pubescence, sessile, the lower ones ohovato und much atten- 
uated at the base, the upper more nearly elliptical, green on both sides, 
with a strong middle rib, on J four to six principal Tcins extending nearly 
to the apex of the leaf, which is entire in the edges. Cajiilvla tenninal, 
on elongated, aubsimple, corymboBB branches. Involucre larRO, scariose, 
of snowy whitcncBB, sprcadlug into a hcBiisphcro ; scales elliptical, very 
numerous, imbricated, the outer and inner smaller than the rest, con- 
cave, none of them radiating, the inner green at the base. Floreli very 
numerous, yellow, cylindrical, all hermaphrodite, 6-tooUied. Stameits 
inecrted near the base of the corolln, the apices of the anthers subei- 
sertcd. Ktigmala revolnte, truncated, hairy at tho apices. Style colour' 
less, filiform, its apex projecting above the slamens. Oemien glabrous, 
crowned with a rough p(^>pii», almost plumose, as long as the corolla. 
Hectplac/e naked, pitted. 

This Inrga and extremely ornamental species, was raised by Mr Low of 
Claptou, from seed sent from Swan Kiver by Mr Drummond, lata of 
Cork, and seedlings sent to tho garden of tho Caledonian Horticultural 
Soiiely in October 103a, floivered rery abundantly during July and 
August following, forming an exccodingly atlractiie border plant. 

The species has proved to be pereunial, pushing, in the year after flower- 
ing, many braachc? from the lower port of the stem. It has not ripened 
seed at Kdinburgh. It has much affinity with the H. niacnuif/itiin of 
IScnthiim, but is distinguished by its large capitulu, pure white, cup- 
shaped involucre, and perennial root. It is in tlieliighcHtd^rce worthy 
of cultivation. 

Mirbelia speciosa, Sielt. 

M. iptaosa ; foliis lineoribus, mucronatis, aveniis, sparsls vel subvetti- 
eellatis, marginibus revolutis integerrimis ; floribasin spic.im folio- 
sam, Eubterminalem, interruptam, dispositis. 
Mirbelia speciosa, SUh. PL Exs. Nov. Holl, n. 367.— ife Cand, Prodr. 
2. lis. 
Description. — Shrub branched, slender ; branches elongated, bluntly an- 
gular, having scanty adpicsaei '^u.^ieac^ncQ, igie^ e.'oiiwith many small 
green spoti. Leawt M»llete4 oi «^Bi:<MSia\ft,^aieKs, ■a»«\'i\iaJji, 
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tpreoding niJe, Imring short erocl pollolos, TcinlcBS, (inrk green sad 1 
brondly chnnnuiled above, pulcr beloif, nni! tliere with a few adpressed 
hairs upon the rovolute cntiie edges, and on llie strong uiddleribwiiicb 
is slightly depressed along its eeatre ; bturs produced nt the base. 
S^oittrt in distant vcrticcls towurda the cxlremitit^s of the branchet, 
lai^e, handsome, and solitary in the axils of scarcely diminished leave*, 
winch are longer than them. PaiuncUa thrice as long as the petioles, 
somewhat silky, with adpressed hairs, and having at the apex two op- 
posite adpresKod subulctu persisting bracts. Ca/yx silky, liko the po- 
duncle, bilabiate, upper lip bifid, segments ovato- subulate, reflexed; 
lower lip tripartite, segments spreading, longer, narrower, and more 
ocuto tlian those of the upper lip. Con)/?a of nearly uniform liioc; vex* 
ilium (0 lines oi-rou) three times ns long as the cnlyx, refiexed, sub- 
rhomboid, notched In the centre, slightly stiiated, and having an obeoi- 
dato-Jineor bright yellow spot towards its nearly white claw ; a\m rather 
ehorter than thu vexillum, falcato-spathulate, edges vertical, nearljr 
'withoot tooth, claw short; keel half the length of the &lee, blunt, it« 
petals coherii^ only in the middle, the claws longer than those of the 
oIb^ Slamtm included within the keel, free, the two upper octosionally 
abortive; filaments pale greenish, glabrous ; anthers yellow, subrotund ; 
pollen yoUow, granules niinalo, oblong, l^slil rather shorter than the 
lower stamens, rather longer than Uie upper, everywhere glubrons ; 
stigma capitate, verrucose ; germcn green ; ovules about four. 
This is a remarkably pretty Aperies, and was raised at the Botanic Gar- 
den in 183G from Austroliau sooiLi, whicli were obligingly ^ven to ma 
by Aiex. G. Speirs, Esq, of Culcrcurh, but I do not know from what 
port of the country the seeds were obtained. The plant has been kepi 
in the greenhouse, Avith the usual treatment of Anstralion plants, and 
flowen->d for the first time, but then abondoiLtly, in February and March 
I 1841. 

Etiphocampjlus revolutus, Grah. 

^.Tomhittis; caule terete, erocto,^iarceramo8o,rflmiB Tilloaia,ilexuosi8; 
foliis altcmis, breviter petiolatis, rngo&is, rigidis, cordato-ovnlis, acv- 
minatis, superioribua apice revolutis, supra scabtosis, subtus pnbes- 
centibuB, margiuibus reflexis, slmpliciter dentatis; podieellia folio 
brevioribus, tuho colycis turbinate -hem if phierico, tobis subulatis, di- 
vetgentibus deinidio breviore ; corolla calycibns h° longiioe, esteme 
villosiuEculo, tubo base apiceque constricto, limbo subcqualitcr 5-fido, 
lobis lanceolatis superiuiibus ructis, aliis reflexis, interne pilosiuscu- 
lis. 
DEBcniPTioN. — Stein erect, round, sparingly branched ; branches zigiBg, 
villous, crcen. Lcuva alternate, on short stout channelled petioles, 
ripil, wrinkled, spreading wide, dark green, and rough, with very short 
hairs above, lighter and villous below, cordato -ovate, acuminate, tho 
apex of the upper ones rovoluto, the edges rofloxod, simply dentate ; 
iniddle rib and veins very prominent bolow, channelled above. Fe- 
, dundtt solitary, aiillaty, erect, half as lon^as the loaves, villous, with- 
out bract*. Calyx green, villous, tubo turbinato-hemispheiical, with ton 
' strong ribs, and as many round glands between the apices of these; limb 
S-partite, segments twice as long as the tube, subulate, diveiging at the 
I spBx. CoTotlii five times as long as the calyx, pnrplish-rcd ; tube en- 
tire, slightly dcflexed, contracted at the throat, and for a space > 
the length of tho calyx segments at the base, where it is deeply 
by five grooves, in the centre inllatod and compressed laterally ; lioib 
5-partite, segments subequal, linear-lanceolate, acute, slightly hairr 
within, tho two upper straight and paler within, the lateral one spreuf^ 
ing or reflexed, slightly falcate downwards, the lowest rovolnte, and, 
well as the lateral ones, nflarly white. Stmaera as long as the coroL. 
filaments inserted along with this into the to;; qC t^he c^^^, adivociui^ 
VOL. IIX, HO. LX. ^AFRIL 1841. 
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Ihe tube OS far np ns the oxtcat of the contracted porliun at tiis base, 
above tbis uniting into a tube, red snd ginbious ; Bulbars leoiien-coloul- 
ed, coiu^ring into n run'sd tobe, the two lower iKurdsdwitb white hoira 
Bl the apex, the three npper hariog a very few similar hairs in the com- 
missurea. i<UjU incased bj the Btainens, prajectiog Ivyoad the an- 
thers, glabrous, red ; itvima of two blant rovotute loben ; germea iofo- 
rior, ^reen, glabrons, and with a free conical npex,bilocnlar; ovu/eiTciy 
numemus, ainHll. on Inrge central plarentae. 

Boedling plants of tliis species were received at the garden of the Caledo- 
nian Horticultnral Society from Hi I>aff of Clapton in September 
1839, They grew to the height of five feet last year in the stova with- 
out floweriog ; cuttings were formed, these rooted readily, and, trhea of 
a small size, flowered in February ISll. We possess the plant at the 
Botanic Onrden, also from Mr Low. It is kept in the gTeenhonse, nnd 
is very healtljy, but hns not yet come into flower. Neither with as nor 
in the Society's Gnrden,haa )t received finypiu'ticuUrsoil or treatment. 

This is a true Biphucan^Uit, and altogether unlike the plants known in 
GQltivation, as Hiphicampi/lai biivij/r and S. CaiKitaliaii, which itre Lrae 
LoMi<u. 



Proceedings of (lie Tloyid Hociely of Edinburgh. 
1840, December 7.— Sir T. M. Bbisbane, Bart., President, 
in the Chair. The following communications were read : — 

1. On certain Physiological inferences wliicli may be drawn 

from the study of the Nerves of the EyebaiL By Dr 
Alison. Part First. 

2. On the Plane and Anglo of Polarization at the Surfaces of 

Crystals, By Professor Kelland. 

December 2\. — The Right Hon. Lord GnEENocK, V. P. in 

the Chair. The following Communications were read : — 

1. On the Polarization of the Chemical Rays of Light, by 

Dr Sutherland, Liverpool. Communicated by the 
Secretary. 

2. On the Nutrition of Vegetables, by Dr H. R. Madden, 

Peuicuilt. Part First Communicated by Dr Cliristison. 

The object of tlie author in this part of his investigation, is to 

shew that the portion of tho fooJ of plants which they receive from 

the soil, and which he endeavours to proro is clieniically comhined 

with it, — although to appearance generically the same in alt soila, 

is not composed, as some imagine, of one single proximate principle, 
(he same in all circumstanoea, but conSsts of suvcral principles la.- 
rying in their respective ^rojortiocB ia i\SeieB.V ^sSia. N.v^'u 
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ther attempts to establish the general proposition, that tlio varying 
proportion of these principles may Lr one groat cause ol'the relativa 
fitness of different kinds of soil for the eiiltivBtion or nourishment of 
difforont kinds of TegetabloB, 

In the course of explaining these views, which wore supported 
chiefly by Bpeoulati'e considerations, hut ivhich tho author hopes to 
confirm by experimental researchesin which he is now ongogod, he had 
occasion to refer to the doctrine recently advanced by Liebig, that the 
relative fitnoss of different soils to different plnnts seoms to dopcniJ, 
not on the organic matter contained in thorn, but in a great measure 
on their relative composition as to saline ingredients corresponding or 
not corresponding with the composition and amount of saline ingre- 
dients in plants. Tho author controverts this proposition, and en- 
deavours to prove by reference to tho composition of those Boils in 
which wheat reciprocally thrives or languishes, that Liehig's doc- 
trine is untenabli'. It is well known that a sandy soil, which, after 
praeess of manuring, will raise in succession an excellent crop of 
turnips, barley, hay, and oats, nevertheless docs not Rnswer at all 
iroll for wheat ; — which, on tho contrary, produces most abundantly 
n clayey soil. Liebig holds the cause of this difference to be, 
;^at in sandy soils there is not enough of the ealine ingredients, 
especially of potash-salts, which are essential to tho constitu- 
tion of wheat. The author proves, however, by calculations founded 
partly on experiments by Liebig himself, and partly on esperimcntal 
researches of his own, that sandy soil, after being properly treated 
with farnr-yard manure, not only contains a. much larger amount of 
saline matters, including potash-salts, than is required for the consti- 
tution of a superior crop of wheat-straw and grain, but likewise, tliat 
it actually supplies three times the quantity ot'^alts, and among these, 
three times the quantity of potash, required for a lino wheat crop, to 
the turnips, barley, hay, and oats successively raised on it, and near- 
ly double tho q^uantity of potash necessary for tho wheat to the tur- 



4 



f nips 



alone. These facts will 
Salts in au 
Wheat, . 

FiThc crops of a rota-\ Turnips, 
tion after a single (Barley, 
appUcation of ma- (Hay, 
nure, viz. ;— ' Oats, 



appe 



r frO( 



imperial a 



the 


following table : — 


:eof- 


TotBl Salts. 


Potul 




. 308.8 lb. 


60. 11 




. sbTt ... 


827 




. 310.0 ... 


40.0 




. 200.0 ... 


20.0 




, 207-0 ... 


20.0 



f 



Proeeedin^s of the Ifoyrtl Society of Edinburgh. 

3. On tlie Fossil Fishes of the Old Red SaHdstone of Ork- 

ney. By Dr Traill. 

4. Mr Milne made a verbal communication respecting Instru- 

ments for registering Shocks of Earthquakes. 

1841, January 4. — Dr Abckcrombie, V.P. in tlie Chair. 
The following Communication was read :— 
1. On certain Physiological Inferences which may be drawn 

from the study of the Nerves of the F.yeball. By Dr 

Alison. Part Second. 

January 18. — The Right Hon, Lord Greenock, V.P. in the 
Chiiir. The following Communications wore read :~ 
1. On the Mode in which Musket-balls and other Foreign Bo- 
dies become enclosed iu the Ivory of the Tusk of the Ele- 
phant. By John Cioodsir, Esq. Communicated by Pro- 
fessor Syme. 

The author commenced by stating, that " in all the specimena 
he had examined, two circiim stances were at once detected ; first. 
That the balls waro enclosed, not in the true ivory, but in an ab- 
normal structure ; and Kecoiidly, that tlie holes by which the balls 
entered were cither partially or completely oicatmed in cases of 
wound of the socket; which led liim to suppose that, as the tusk 
is an org'an of double growth, the membrane of the follicle and 
the pulp both ptay important parts in tlie process of enclosure, 
and that there is no regeneration of true ivory, — an hypothesis 
which was afterwards verified by observation. From a conside- 
ration of the opinions of Camper, Blumenbach, Lawrence, and 
Cuvier, it appeared that doubts are entertained as to the esisteneo 
of cicatrices after wounds of the tusk, and opinions held as to the 
impossibility of the occurrence of such phenomena in a nou-vas- 
cular substance like ivory. To investigate this subject with suc- 
cess, two principles must be kept in view; first, that a tusk is 
formed from within outwards, as well as from without inwards; 
and secondly, that the ivory and cement are never chaug-ed by 
vital action in form or substance, after their original deposition." 
With these two principles, the author proceeded to explain the 

ttealing ofdifferent wounds of t\\e tuaV, o.i\A the mode of enolosure. 

of bath and other foreign bodies, \)^ 4esct\\i\-n^ \n. ifc\.'Ki. ^ 
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volopnient and structuro of the bony mass wliich appcnrs in the 
pulp after wounds. Ho stated, I. That wounds of the mirface of 
the pulp are followed by ossification round the injury ; 2. Tbut 
the track of a b:ill across the pulp ossiHes at the two oxtreniiticn, 
but not necessarily in tlio rest of its extent; 3. That the track os- 
sifies when abscess ensues, or when it becomes tistulous ; and 4. 
That bath and foreign bodies are always enclosed in a mass of 
ossified pulp. This ossified pulp, when enaniined in thin sec- 
tions under the microscope, presents a formation identical with 
the irregular ivory which fills the pulp cavity of the tusks of tho 
walruE, and tho tusk of the cctacoa, and consists of anastomosing; 
Haversian canals, secondary medullary canals, and wavy bundles 
of Retzian tubes. These canals and tubes are, situate in a clear 
matrix, in which there are occasional patches of coarse cells, 
through the medium of which the bundles of lletzian tubes com- 
municate with one another, and with the tubes of the regular 
irory. The formation of the irreg^ular ivory which surrounds 
wounds, abscesses, and foreign bodies in the pulp, does not pro- 
ceed indefinitely, but is limited by the closing up of the orifices 
of the Haversian canals, and the consequent separation of their 
contained ramifying; pulp from tho general system. Tho irregular 
ivory is then, in reference to the general pulp of the tusk, in the 
winio relation as the regular ivory, and at length becomes enclosed 
tbe latter by the transformation of tho pulp on its surface. It 

IS then stHted that foreign bodies enter tho pulp in three ways; 
Through tho base of the pulp, without wounding the ivory ; S, 
Through the free portion of tho ivory ; and 3. Through tiio sides 
of the socket. A case of the first kind is described by Mr Comba 
in the Philosophiiral Transactions. Wounds of the second kind, 
wlion there is no trace of the track of the bail, have, with the ex- 
ception of the formation of the irregular ivory, been sufiiciently 

.plained by former authors. In referenco to wounds of the third 
'fcind, Mr Goodsir demonstrated that cicatrices, partial and com- 
pete, do occur, and that they are produced by tho plugging up of 

10 hole from within by irregular ivory or ossified pulp, and from 
Vithout by cement formed by the membrane of the follicle. In 
conclusion, it was stated that every case of wound, fracture, and 
enclosure of foreign bodies in ivory, uiiijht be explained by the 
facts, that a tusk was an organ of double growth, and that 
fiillicle played an important part in tho healing of wounds throug' 
^e socket. 
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2. Oa the Theory of Waves. Part 11. By Professor Kelland' 
3. Analysis of Berg-Meal from Umoa Lapmark. By Dr ' 
Traill. 

Professor Traill gave an account of the composition of a sub- 
Ktance brought under the name of Berg-MiMl from Swedish Lap- 
miirk by Mr Laingiii 1838. It was found just under abed of de- 
cayed mosses, forty miles above Degersfors, in Umea Lapmark. 
When examined by the microscope, it wasfound to consist of several 
species of minute orgfanic remains, which Ehrenberg has consi- 
dered as the siliceous skeletons of infusoria ; the largest measured 
from 0.006 to 0.0005 of an inch. On analysis, Dr T. obtained 
22 per cent, of org;anic matter, entirely destructible by a red heat; 
and he found the snow-white residue, which still retained the nii- 
croscopio forms, to consist of 71.13 of silica, 5,31 alumina, and 
0. IS oxide of iron. He considors the organic matter and the si- 
lica, as the ossontifit ingredients, and the others probably as ac- 
cidental. As a mixture with food, the quantity of organic mat- 
ter in the Berg-Meal gives it a preference over the steatites and 
clayti used for a similar purpose by some rude tribes. 

February 1. — Dr AnEacaoMBiB, V. P. in tlie Chair, The 
following communications were read : — 

1, On the force of Solar Radiation in the Arctic Regions, by 

Dr Richardson. Communicated by the Seci'ctary. 

2. An attempt to reconcile the Theories of the Debacle and 

the Action of Glaciers, in accounting for the Distribution 
of Erratic Blocks. By Sir G. S. Mackenzie, Bart 

The author commenced by alluding to the disposition of geo- 
logists to draw conclusions of a general nature too hastily from the 
facts observed by them, illustrating this remark by referring to the 
various opinions Buccessively promulgated, not only by geologists 
generally, but even by the same geological writer, on the subject 
of the till or boulder clay, the gravel, and sand, by which Great 
Britain is every where more or less covered. At one period, all 
these Buperficial deposits were referred to the action of water alone ; 
now it is the fashion to explain them by the agency of glaciers. 

In treating of the appearances presented by theso deposits, the 
author observes, that those which at first sight might be thought 
to iadkato tranquil dojioaitjoa ^Kom 'nalL^iV, m\^\. ui id^ii-j be iaa 
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..to K different cause. There is sometimeB tlie semblance of etratifi' 
Sation, which ariflos from an internal moTeraent and segregation 
IDf tho different matters in the mass. As a proof that tiiis phe- 
nomenon does often occur, the author mentioned that, in the old 
itamparts of Toura formed originally of rubbish, ho obaorved that 
In a part whore tlioy were cut across to form a road, the materials 
bad so arranged themselves as to exhibit stratified beds. 

The author does not olTer any positive opinion as to the truth 
rof tho theory, which implies that the above-mentioned superficial 
deposits are due to the erosion and movement of glaciers covering 
ihe whole surface of tho country. IIo mentions, howover, one lo- 
eality in noEs-shiro, where there are appearances on tho lateral 
;»ocks of a valley strongly indicative of glacial ei-osion. 

On the supposition that thore are phenomena which indicate 
rtto action of water as well as of ice, in tho formation of these su- 
^rficial deposits, tho author states the view which occurred to liim, 
fbr embracing both of these agents, to be as fullowB : — lie Bupposes 
'that a volcanic eruption took place in tlie Icy Sea, some whore to 
the north-west of the British Islands, which had tho eifoct of break- 
ing up the ice along the coasts, and that icebergs or sheets of ice 
loaded with cargoes of boulders, clay, and ffravel, wore driven or 
'floated over the British Islands, where they dropped their cargoes, 
and, in many instances, stranded on the hilt tops. At this period, 
■the author supposes that the rolativo levels of land and sea were 
■eery diflmrent from what they are at present, a great part of tlie Bri- 
tish Islands being then submerged. This theory, tho author stated, 
vas not tho result of much rcfiection or observation, and he merely 
tihrew it out for tho consideration of geologists. 

3. Contributions to Optical Meteorology. No. I. On the Po- 
larization of the Light of tho Sky. By Professor Forbes. 

The author began by recapitulating the observations already made 
Inown on this subject. 

The facts generally admitted (principally on tho authority of M. 
Arago) appear to be, (1.) That a clear sky reflects light polarized id 
-planes passing through the sun, the eye of the observer, and the point 
of the sky observed. (2.) That this polarization is a maximum in a 
aone 90^ from the sun. (3.) That in the parts of the sty nearly op- 
posite to the sun, this description ceases to be accurate ; for the po- 
larization, in a vertical plane passing through the sun and the oh- 
aerver, vanishos at an angle with tlie sun considerably loss than 180°, 
— porbaps i50° or 160° (varyiiig a.MMlin^ \;i tYttivixMiaaiKRa^, — usi. 



Proeeeditfffa of ikt Soytd Society of Edinburgh. 

gradually roappears in a plane perpendicular to the former, at greater 
angles than this. (4.) That the polftrization ia moro intense in the 
neighbourhood of tho horizon than of the zenith. (5.) M. Babinet 
has recently remarked that, under certain circumstances, there ia a 
Bocond neutral point in the neighbourhood of the sun. 

Professor Forbes has verified these facts in nearly every particular, 
by tho aid of a modification of Savart's polarlscopo, constructed of 
two platos of quartz, peculiarly cut and combined, together with Mr 
Nicol's single-imago calc-spar prism, which the author has substi- 
tuted with groat advantage for tho tourmaline commoaly used in 
France. 

With this instrument ho findfi, (1.) That a uniformly cloudy sky 
exhibits distinct traces of polarization. (2.) That rain-clouds gone' 
rally polarize light ; but nut, bo fur as he has observed, those cbai'ged 
with snow. (3.) That the common rainbow entirely vanishes iu ouo 
position oTNicol's prism (the fact of its polarization was discovered 
by Biot). (4.) That the polarization of moonlight reflected by the 
eky is very sensible, and Ukewise the diifuso light, or bnrr, which 
surronnds the moon in clouily weather. (.5,) That the light reflected 
from dry clear air, between tho obsorvoc and objects a mile dlt,Unt, 
IB sensibly polarized. 

With respect to the planes of polarization of skylight, he considers 
that they may be represented by a fiction of this kind ; That there is 
a certain amount of polarization due to the regular reflection of sun- 
light from the sky in meridional planes passing through the sun and 
. the observer; the polarization being most intense towards azimutlt 
90°, and vanishing at 0° and 180°. Combined with this polarization 
is another, distinct from it, and represented by a more intense effect 
duo to reflection parallel to the plajic of the horizon in all azinmths, 
which unites with, modifies, and even overpowers tha regular polari- 
zation in meridional planes just referred to. 

The result will be tho composition of the effects of the reflection 
of light at a concave spherical surface having the sun for one polo, 
with that due to reflection at a cylindrical surface perpendicular to 
tho horizon. 

If the latter be tolerably uniform in all azimuths, it will evidently 
overpower and replace the former in points nearly opposite to the 
sun, and which become visible when the sun is tow. 

Tho author stated his conception of the physical cause for such an 
arrangement of the planes of polarization to be, that whilst, at con- 
siderable elevations, tho number of reflecting particles is not so great 
as near tho horizon, the effect duo to a An^o\cfti^wa'«''Ni'Bfe^iia 
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insc ; and, consequently, the horizontal rofloction is gcnerall] 
'Btrongor than that in any other plane. But further than 
familiar tacts show that the horizontal vapours (or opaque particles, 
of whatever kind they ho, which occur in air), are, like a Blieet of 
paper, capable of receiving light and of omitting it, not necessarily in 
the plane of reflection ; and such L'ght, after titmcral reflections nearly 
parallel to the horizon and completely encircling it, — as wo often see 
it do when a slight whititih haze is visihle all round, — reaches the 
much enfeebled, no doiiht, by numoroiis reflections, but more 
iBcly polarized on that account, and reinforced hj the number 
reflecting paiticlus. The lights thus irregularly reflected 
itted by the horizontal strata of air, anil again regularly reflected 
other particloB in the same eti-ata, will come to the eye more 
polarized in planes parallel to the horizon. A similar action w 
produce M. Babinet's scrond neutral point towardti sunset; and 
Forbes has reuiaiked generally, after sunset, (hat tlio planes of p 
rization no longer conYergo accurately to the luminary, but are moi 
loss twisted into a forced parallelism to the horlzuii. 



Febrttart/ 15. — Dr Aderchomdy, V.P. in the Chair. Th^ 
^Uuwiug communications ivcre read : — 

1. Fartlier Researches on the Voltaic Decomposition of Aque^J 
ous and Alcoholic Solutions. Ry Professor Connell. 

S- Od the Preparation of Paraeyanogen, and the Isomerism^ 
of Cyanogen and Paracyanogen. By Samuel Brown, M.D.fl 
Comraiiiucatod by Dr Cliriatison. 
After a thort statement of the discovery of paracyanogen by Fro«B 
feasor Johnston, and of its leading properties, the author proceedcft; 
(b shew ho"', with certain precautions, cyanogen may ho converted 
entirely, or nearly so, into the isomeric form paracyanogen. 

accomplished by exposing bicyanide of mercury suddenly to tfa^ 
iperaturo most favourable to the pi-oduction of paracyanogen, \ 
he found to be a low red heat, and employing also pressure, by coii4 
fining the cyanogen gas which is at first expelled. By these moai 
ho succeeded in resolving tho salt almost entirely into morrury n 
paracyanogen, the latter of wliich amounted in some trials to n 

tenthsofthecyanogencontainodinthobicyanide. Thepre^ 
iquired was not quite two atniosplicreB, namely l.T^. 
'i'he author Jurthur stated, that he had succeeded in ^roriagll 
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paracyanogen onoo formod cannot be again converted into cyanogen. 
Professor Jolmston supposed the contrary, beoauKe ho obtained cyano- 
gen gas by exposing paracyanogen to a strong heat. But the antbor 
t'uund tliat this arose froni the latter having retainsd some cyanogen 
by absorption, that after tlio absorbed gas is removed heat enbse- 
quently expels nitrogen only, and that the same result ib obtained 
from tile 6rat by using ptiro paracyanogen, prepared by dissolving the 
impure substance in concentrated sulphuric acid, and separating it in 
a Etat« of purity by leaving the acid exposed to the air bo as to attract 
humidity. 

To tliese facts the author added Gome views as to the composition 
of cyanogen and paracyanogen, and their relation to one another. In 
order to account for the escoeding difference in properties prevailing 
between those two bodies, which appear nevertheless to consist of 
the same relative proportions of the same elements, — chemists gene' 
iiilly consider tho foraior to consist of one ci]^iiivalpnt of carbon and 
two of nitrogen (N C^ and tho latter of two equivalents of the for- 
mer and four of the latter (N' C). But tho author endeavom-s to 
shew that the true constitution of pai'acyanogen is that in which it is 
regarded as a compound of two equivalents of cyanogen, that is, of 
two " equal and similar atoms" of'tlio same body. 

In conclusion, the author proceeded to apply these views to the 
constitution of the simple or elementary bodies ; and endeavoured to 
Gliew that there is nothing unreasonable in the supposition, that, — as 
chemists are now acquainted with various instances of compound 
bodies which have widely different forms, different physical proper- 
tics in general, and different chemical relations, although agreeing 
esactly in their intimata constitution, — so, in like manner, some of 
those bodies, which aro at present accounted elements distinct from 
one another, may really bo isomeric, that is, different forms of one 
common element. And he stated that he hoped to be able to adduce 
experimental evidence of such being the fact with two of the most 
familiar of the elements, which until now have been considered wholly 
distinct." 

3. A -notice was communicated by Mr Mylne from Joseph 
Atkinson, Esq. of results obtained with Rwii-Gauges of 
different forms. 
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Pnceedi»gi of the ffemerian Natural Hislori/ Society. 
(CoBtiiiued &om last N^umber, p. 215.) 
Januars D. 1841. — David Falccnarj Esq. in tlie Clinir. Tho AegUI 
: SecreUir/ ttnA a paper by Professor Ciistav Eiscbof, of Bonn, on tlie 
emptoymcct of Mic Fafetj'-I.amp in the Coal-Mines of Germany (pub- 
lished in this No. of the Journal, p. 378). 

Mr Goodsic ex)iibited a scries of prepamtioca Illustrative of the Ana- 
tomy of the Tunicnled >!oIhiscn, and demon a [rated tho arrangement and 
Btrueture of tho various systems of organs in this famit)', alluding parli- 
eulatly to the great vascularity of all the tissueaj as displayed by minuto 
jnjeclion. He directed the attention of (he Society to one prcpamtion 
In particular, consisling of the test of tho Phallvsia vulgaris, in which so 
many vessels were injected that it had asBumed n bright vermilion tint, 
particularly in those places where stones, shellsj or coral liocsj were em- 
bedded In, or adhered to It. Sarun Cuvier lind pointed out the origin 
and tnmks of these vessels, but the test itself has Dot generally been 
looked upon as a highly organized structure. These preporatiuns are 
deposited in the Anittomical Museum of ibc University. 

Notices were then read on traces of oncient gl.ieicrs in the south of 
Scotland, and on the occurronco of some remarkable fossil trees near 
Manchester. 

January 23.— Professor Jameson, P. In the Chair. Mr \Vi.!!'r C. Tre- 
velyan read an account of the habits of Eorao lame Eels. In a small 
pond in a walled garden at Craigo, the seat of David Carnegie, Esq. 
near Montrose, these Eds have been kept for nine or ten years. Tliey 
lie torpid during the whole winter, etceft (he sun he shining bright, 
when they will occasiouully come out from their hidiog-pkce under 
EOlne loose stones, and sptawl about the bottom of the pund, but re- 
fuse to take any food. The 2Gtii April was the first day in 1040 that 
they rose for worms, but they cat sparingly until the warm weather 
begins, when they become quite insatiable; one of tb»* ~"'" ilioii 
Bwallow twenty-seven large worms one after the oP ley 

were first put into the pond, and had no food p iy 

devoured one another. They generally lie quietly 
pond, except when any of the family go and loot 
stantly rise to the surface, sometimes for food, ' 
play with the hand or lake the fingers in thdi 
of August they becomevery restless, and tnkce* 
overflowing from rain to get out ; when eonft 
dccasiona, they are invariuhly found travol) 
of the tea, which is about four milus from f 
August or beginning of Suptembet, they n 
der the stones. Whether tlioy brood in I 
but on cle&TJDg h out lajil sumuet « 
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andliow else tbcy could have found ilieic way tbere u not ensy to cod- 
jectute, as there ia a fine rose oe tbe mouth of the pipe hy which the 
wnter enters. From their rapacity shewn in dtvouriog their companions, 
aome fold &di, it is possible they may est the greater purt of tbcit owa 
amall fry. 

A comniunicQtion vras mndc by Messrs Forbes and Goodsir on tLe 
Nntuml History ond Auntomy of Thiilnssciiia and Echiurus (published in 
this No. uf the Journal, p. 369). 

Mr I-'otbcs read a pajier on Kiipntn, a nem genus of Actiniadte. Mr For- 
bes conatitnted this ^diu for (lio reception of an actinia dred^d up 
from deep water in the Irish Sea. The genus he deBned : Eapnca 
( •«»»», a chimney), body cylindrical, invested in part by an B-clefl epider- 
mis, and adhering by a broad base. Tentacula simple, retractile, very 
short, tubercular, surrounding the mouth in three series. Species 
Xapnea tanguinca, Forbes. Tcntacula ]G iu each series; body and 
disk senrlet; epidermis brown; hab. among Millepora in deep water, 
Irish Sea, Mr Forbes considered the regular form of the epidermis 
as an imperfect tube, and remarked that the elcfts in this tube and 
the number of the tentaeula were multiples of four, which he considered 
BS the typical number of the Aetiniadec. 

The President laid on the table various Me I core logical Kcgisters ; and 
exhibited a fine specimen of the Cliiinsra Fish from Cuba : of a Hen 
having the complete male plumage, and wliich laid several eggs after 
having undergone the change ; and of a large Female Duek, species un- 
known, but allied to the eider, procured in the Edinburgh market. 

FAtubi-ij 20.— Dr Robert Hamilton, V. P. in the Cliair. Dr TraiU read 
a memoir of the life and writings of the Rev. George Low, minister of 
Birsay, author of the Fauna Occadensis. Various very interesting ori- 
ginal JIS. volumes, which fortunately had been obtained from various 
sources, by the zeal and perseverance of Dr Traill, were exhibited ; and 
these enabled the author to throw much light on the scicDtiGc history 
of the subject of the biography. 

Mr Goodsir cihlbited and described a new species of Gymnorhynclius 
(^Gymnorhjinchu* hirrridus, Goodsir), from the liver of the Sun-fish. 
This species is characterized by an additional and separate circle of 
large curved hooks on each of the four proboscides. Many speciraens 
were found alive and active, eight days after the death of the fisli, and 
they were nil enclosed in elongated sacs or sbeatlis, consisting of an outer 
cellular acd an inner serous-like tunic. Mr Goodsir alluded at some 
length to the remarkable circumstances connected with the cysts enclos- 
ing ninny of tlie ento^oa, and stated as his opinion, that, as in the pre- 
sent instance, certain of them could hardly be considered as the result of 
irritation. He hazarded the opinion that the internal smooth tunic might 
be a persistent portion of the ovum of the eutozoa, — a hypothesis not 
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HoMirtent T»itb llio laws of devcloiimcnt, or willi any of tlie conditions 
of anuDol existenco. 

J/anA 6.— Dr Hamilton, V. P. in tho Ciiuir. A eominunioation was 
lead by Dr Neill from Ptofcssot Fleminfr of King's Collogc, Aberdeen, 
species oFRaia new Co the Britisli Fauna, and illuatrntive drawings 
vera csliibited.] 
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1. Dr Biickland on the Agency of Animalcules in the For- 
mation of Limestone. — At a recent meeting of tlie Aslimolean 
lociety of Oxford, Dr Buckland read a paper on tliis subject. 
He began with exhibiting some polished thin slices of Stones- 
field slate, lately presented to him by Mr Tenant, which Mr 
Dai'ker has discovered to be crowded with microscopic shells ; 
he ulso announced that Mr Darker and Mr Tenant have dis- 
covered miercfecopic shells to abound in thin slices of certain 
strata of Derbyshh-e limestone, and pri^eeded to discuss the 
question, how far tho abundant occurrences of such remains 
in the carboniferous and oolitic limGstones, and in the chnlk 
and tertiary formations, justifies tho revival, which has been 
attempted since the microscopic discoveries of Ehrenberg, of 
the old and false dogma — omtiis calx e vermibus, omnin silex e 
vermibus, omne ferrutn e vei-mibus. Dr B. exhibited the plates 
of Ehrenbcrg's work on the animalcular constitution of chalk, 
(1839) in which he has described and figured specimens from 
twelve localities in Europe, Asia, and Africa, all of whiL-h are 
crowdedwithforaminiferousand other minutechambered shells, 
Tarying in size from l-24th to l-200th of a line, so that a 
million may occur in a cubic inch of chalk. In specimens 
from the nortli of Europe the quantity of inorganic eartliy 
chalk exceeds that of the organic bodies ; but in s 
from the south of Europe the animal remains largely pre* 
minate. Ehrenberg has made out seventy-one species o; 
shells, some calcareous, some siliceous, including twent 
■gpeaiea of microscopic nautilites, iiummv^\\£&^ ^ 
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and forty spccios of infusoria ; with these are a few confeimi 
aud other miauto vogetables. The chalk of the south of Eo- 
rope is mthont flints, but full of siUceoua infusoria, whilst ia 
the chalk of northern Europe there are ahundant flinty no- 
dules, hut no siliceous infusoria, except in these nodules, as 
if they had boon attracted to the nascont nodu!es from the 
fluid in which tliey floated. Dr Bucltland noticed also the re- 
cent discovery by Mr Bowerbank of spicula, aud of orgaJiic 
cellular and tubular structure, which he refers to parasitic 
spunges in the black substance of chalk-flints, M'hlch often in- 
closes also alcyonic bodies and shells. Admitting, with Pro- 
fessor Ehrenberg and Mr Bowerbank, the large contribution 
whicli animal remains Jiavc supplied to tlie substance both of 
chalk and flint, Dr TJuckland would refer the earthy portions 
of the chalk and the inorganic suhstaueo of the fluit to segre- 
gation from the waters in which both the lime and flint were 
held in solution. To a similar segregation from water he 
would likewise assign the origin of the calcareous earthy ma- 
trix which invests the calcareous exuviie of molluscous and 
radmted animals in the shelly, the encrinal, and toralline lime- 
stones of tho eiliu4a% Devonian, and carboniferous series, and 
which is still more obviously loaded with organic remains in 
the forest marble and coralline beds of the oohte formation 
and also in the calcairo grossier, tlie crag, and fahluns of the 
tertiary series. Dr Buekland next shewed the relations of the 
recent nautilus, sepia, and velella to the minute molluscous 
constructors both of recent and fossil foraminiferous micro- 
scopic shells, and stated how much tlie modern discoveries of 
microscopic shells and infusoria have added to the amount 
of animal remains that are known to have contributed to 
the formation of limestone. He illustrated the extent to 
which molluscous animals occur in otu- present seas by Cap- 
tain Beaver's discovery, that two shoals marked in the charts 
£18 sand-banks, between the Cape of Good Hope and Mau- 
rititis, in Lat, 34' 30' S„ Long. 27° SO* E., are dense masses 
of small medusa, floating in water more than 150 fathoms 
deep ; and, by Captain Scoresby's calculation of the number 
o£ medaste in a cubic foot of water in the Greenland seas, ex- 
ceeding 100,000. He a.ABO stalei ftiaX *iii« \\aIa1la^a n 
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Mice of the sea in simuner nights is due to the presence of 
myriads of minute molluscous anitnuls. Dr Buckland next 
spoke of the microscopic animalcules which till our stagnant 
ditches and lakes of fresit water ; the red itnd green colour of 
the water of certain shallow ponds in summer is in some cases 
due to swarms of infusoria, invisible to the naked eye ; some 
of these are figured and described in Shaw's Miscellany. Re- 
cent observations have found the sediments of the lalie of 
Neofchatel to be full of infusoria ; so also is tlie mud at the 
bottom of every ditch and shallow pool. From the surface of 
this mud, whilst dry in summer, the desiccated infusoria ars 
raised by the wind into the air, where they become mixed 
with rain, and fog, and snoiv, in all of which Uio microscope 
of Ehrenberg has detected them ; they float with the atoms of 
dost we see twinkling in a sunbeam, and return to life on fall- 
ing into water or other fluids fitted for their resuscitation ; 
they are propagated by eggs, and hy subdivision of the bodies 
of individuals ; from one individual sixteen millions have been 
produced in twelve days. Many of these infusorial animal' 
cules have been noticed by former observers, and are Jigured 
m. the plates of the Encyclopwlie Methodique, but they have 
not till lately been shewn to be largely connected with geo- 
logy. The almost universal presence of infusoria in lakes and 
inds explains the occurrence of a stratum of polishing stone 
i^olier gehiefer), composed entirely of siliceous shields of in- 
fusoria, fourteen feet thick, and occupying the bottom of an 
ancient lake of great extent, at Bilin, in Bohemia. Other 
genera of infusoria, which secrete to themselves shells or 
shields of oxide of iron, have been discovered by Ehrenberg, 
in the marsh- ochre that is formed annually in the ditches, 
and even in cow tracks, on the meadows near Bilin. The 
iron secreted from the water by each animal to forui its 
shield becomes a nucleus, attracting other iron from the same 
water that supplied it to the animal, so that the iron-ore is 
partly of animal and partly of mineral origin. The siliceous 
infusoria in chalk-flinta seem to have been attracted to the 
alcyonic and spongiform bodies which often constitute the 
nucleus of these flints, at the same time that these nuclei 
iracted also unorganised silex fioia ttie ytaVsta Wa.x.V'A 
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solution botli silex and carbonate of lime. We find both 
tliese eartlis in warm springs that issue from the volcanic 
rocks ; e. g. water charged with irarbonate of lime is now issu- 
ing from the trap-rocks of Clermont, in Auvergne, and de- 
posits of siliceous stone are daily accumulating around the 
orifice of the geyser, in Iceland. Recent discoveries of marine 
infusoria in the sea-wuter, co-existing with microscopic mol- 
luscs, lead us to infer from analogy the high probability that 
similar animalcules were not less abundant in the ancient seas. 
We may therefore expect to discover fossil infusoria by the 
application of the microscope to thin slices of all siliceoua and 
calcareous sedimentary rocks, that contain any other kind of 
marine or fresh-water remains. In this extension of the ap- 
plication of the microscope from the living to tlio fossil infu- 
soria and foraminifers, we are commencing a new and im- 
portant era in paljeontology, which will demonstrate a won- 
derful and very extensive, but by no means exclugive, agency 
of animalcules in the formation of limestone. In the case of 
crystalline marbles, it is probable that if any organic remains 
were ever contained in them, they have been obliterated by 
heat 

2. Kilbrickenite. — Kilbrickenite, as Dr Apjohn proposed to 
call a new mineral from Kilbricken lead-mine, county of Clare, 
is obviously, what Bcrzelius denominates a sulphur-salt, i. e. a 
combination of an electro-negative with an electro-positive 
sulpburet. But there are several other ores known to mine- 
ralogists, composed of the same proximate constituents, or 
including suljihuret of lead in association with the sulphuret of 
antimony. The subjoined list comprehends those which have 
been analyzed and described ; — 

ZinliPDite, S, Pb + 6.-, Sb. ^^^| 

Flagionile, 4 (S, Pb) + 3 (S , Sb.) ^^H 

JiunesoDitc, . [S (S, Pb) + Si, Pb,] + 4 (S.i, Sb) 1 ^^H 

Fcatlier ore of lead, 2 (S, Pb) + S;, Sb. ^^^ 

lloulangerilo, . . 3 (S, Fb) + Sj, Sb. 

A mere inspection of the formulae is sufficient to shew tJiat 
each mineral in this list is distinct in composition from that 
whose analysis has been given above. There is, however, an 
ore possessing a constitution ^eriettV-j otv^^qvis to the Icish 
mineral, namely, tbe Spriidatasera:; ol "^Q^ba wvi "^ em 
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what Professor Jameson calls brittle silver-glance. Tho for- 
mula of this miaeral Rose has shewn to be C (S, Ag) + S' i, 
S b ; so that it differs from tlie Kilbrickenite merely in con- 
taining silver instead of k-ail. — rroceedtn^s of the lioi/al Jriih 
Academy, No. 24. 1840. 

On Me Composition of Pyrope. — Dr Apjohn lately made, 
a brief verbal communication to the Royal Irish Academy on 
the subject of the composition of Fyrope. Tills mineral, long 
confounded with garnet, is known to be distinguished from it 
by containing chrome, and by exhibiting not the dodecahe- 
dral, but the hexahedral form. The best analyses of it, how- 
ever, which are by Kobel and Wachmoister, ai-e obviously im- 
perfect, of which no better proof can be given than tliat Giis- 
tavus Rose in his Crystallography, does not attempt to give 
the formula of the mineral, but contents himself with enu- 
merating the different oxides of which it is composed. Under 
these circumstances, Dr Apjohn conceived that a re-examina- 
lion of the constitution of pyrope would not be without inte- 
rest. He therefore undertook its analysis ; and the result has 
been that he has detected in it yttria, one of the rarest of the 
earths ; one, in fact, which had previously been known to exist 
only in a few minerals of exceeding scarcity.-;— Proceerf//y a of 
Ae Soyal Irish Academ\{, No. 20. 1840. 
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Fossil Dugongs. — M. de Blainville, in name of a commis- 
sion composed of MM. Alexander BronKiiiart, Cordiur, and 
himself, read a favourabe report on a memoir presented by 
M. Jules de Christol, of which he gave un nnalyais ut the 
time of its presentation. The memoir is entitled, ItechereheB 
fur divert oseemenU fosiiles ailribud par Cutier d deux I'hoquct, 
auLamantin, et i deua: especes d'Hippotamee, et rapportis au Me- 
taxyUierium, vauveau genre de Citacia de la/amUle dee Zhiffongt. 

M. de Blainville began by making a few general i 
whicli were nearly to the same purport ;ia those whic 
tract from his report. _ 

" One of the most celebrated naturalists that fl 
the end of the last century and the beginning of tl 
SJamenbacb, has expressed the o^ilnuu, Vu V\a (a^ 
tX. KO. tX. APRII, 1841. 
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the Earth, that palieontological geology presents some resem- 
blance to the history of the generality of mankind, that is to 
say, that it mitst go through mythological and heroic periods 
before it reach what can be truly called the historical. Palseon- 
tology has unquestionably been in the last-mentioned condi- 
tion for nearly a century. At the samo time it is not to be 
denied that,'even in recent times, works ,on palaeontology have 
been too often executed under the influence of a fanciful illu- 
sion, which rendered it difficult to discern the truth, even 
thongh the processes of demonstration appeared exact and al- 
most mathematical. It ought not, therefore, to be surprising 
that we still find a certain number of geologists who, influ- 
enced by a respectful confidence for observers, rather than 
guided by a profound and personal examination of their oh • 
eervations, admit and propagate, in whole or in pai-t, infe- 
rences evidently false, yot which necessarily flow from the 
premises obtained by this mode of procedure. Thus, for ex- 
ample, it was for a long while difficult to avoid the belief that 
fossil animals were found in Europe which did not exist in a 
living state any whore hut in South America ; and yet all the 
facts, as tliey camo successively to be more carefully exa- 
mined, were opposed to this opinion ; and the recent disco- 
veries of MM. Clausen and Lund in the caverns of Brazil tend 
likewise to confirm, in relation to the fossil bones of the two 
continents, the obser\-ation of BuflFon, that the living species 
are never the same in both, with tlie exception of the more 
northern parts. 

"At the same time," adds the reporter, " amidst this distract- 
ing diversity of opinion, a few liberal minds, keeping free from 
fanciful or interested impressions, which are unhappily too 
common for the real advancement of the sciences, have begun 
to reconsider the grounds on which a very considerable num- 
ber of assertions regarding palteontology, have been made to 
rest. Admitting less than ever that a single part of a skele- 
ton, even though selected with that view, can enable one to 
I reconstruct the whole, that tlie dental system ia in necessary 
accordance with the digital system, or with any other portion 
of the skeleton, that a single tooth ia enough to establish a 
genas, or that size alone can cbaraote.ra.« K^ecYds,-, "Oas 
introduced into the distincti-ve at^£toii^«a Vhe ^^e. 
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condidons favourable, or otiierwiso, to existenoe, and consM-i 
quently to development. Proceeding on tLcse principk-s, it Is 
easy to perceive Uiat the liniitB of variation in the different 
pieces of a skeleton are much wider than was at first suppoacd. 
This fact is confirmed by daily observation, and becomes mora 
and more obvious in proportion as our osteological collections 
extend, and are made more complete. The consequence is, 
that affirmations in reference to palieontology ought to be 
made in a less decisive manner, and they will thus become 
more exact, by resting on a more rational investigation- 
Then, by taking into consideration the conditions derived from 
the natural liistory of living animals, we may perceive that 
certabi of tbem, not to say all, when we have respect to the 
harmony of creation, may be influenced more or less, in con- 
sequence of the material and intellectual development of man, 
to Biicb a degree, that some have disappeared during the his- 
I torical period, and almost from under our eyes, from certain 
\. countries, and even from the surface of the earth, as has taken 
place with the dronte, or the dodo, in the class of birds," 

M. Jules de Christol is, porhaps, one of tbe first pal^ontolo- 
gists who has studied tbe subject in this light. He has shewn, 
many years ago, that tbe fossil bones on which G. Cuvier es- 
I tnbtisbed his Hippopotame mot/en, did not belong to a liippo- 
' potamus, but rather to an animal of the genus lamantin, or 
dngongs, which likewise hve, it is true, in water, and are her- 
bivorous, but do not belong to the same natural family. M. 
de Christol's new memoir may be said to be a continuation of 
that of which we have already spoken, and still refers to the 
[ correction of an error which escaped G. Cuvier, respectirfg bones 
ascrit>ed by bim to a species of seals, carnivorous marine ani- 
^Ls, and which M. de Cliristol supposes likewise to be those 
of a dugpng. We shall not revert to what has been 

said on_this subject. We shall only add the foil' 

, marks with which M. do UlainviUe concludes his re 
I " M. de Christol's researches give prominence 1 
among others, that at times more or less remote fr 
sent, all the gulfs of Europe into which large riv 
their waters, produced a more or less distinct 
Soiuiiy (tbe dugongs) ; as thcvc is stUl Cooi 
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to which civilization has not transported multitudes of human 
beings, who are necessarily destructive to the liarmony of 
creation, for example, in the Indian Archipelago, in tlie Red 
Sea, where the dugong is found, or in the Gulf of Kamtschatka, 
to which the Lamantinde Stellefiisexcliisivelyconfined. Thus, 
in the vast embouchure of the Rhone, in the Gulf of Lyons, 
there existed a species re-established by M. de Christol, per- 
haps the same as that which hved in the ocean of Homer, 
or in the Gulf of the Nile. For it appears that the bones 
found by M. Lefevre, on the other side of Cairo, in a calca- 
reous ridge, probably belong to a species of lamantin rather 
than ofphoea. In the Gulf of the Po, one was likewise found, 
the bones having been discovered in the sub-Apennine hills 
in the neighbourhood of Montiglio in Montferrat, and of 
which M. Bruno has fonncd a genus under the name of CAei- 
rotherium. The Gulf of Gascony, at the wide embouchure of 
the Garonne, also possessed a species, perhaps the same as 
that in the vicinity of Angers or the Gulf of Ouest, as there 
exists a living species in the present day at the mouth of the 
great rivers of Northern Africa, and another almost opposite 
in the Gulf of the Amaion in South America. The Gulf of 
the Rhine produced the Dinotherium, which was likewise 
found in the other European gulfs ; and, perhaps at that period, 
another species occurred in the Gulf of St Lawrence, for we 
cannot suppose that it exists there still, and has hitherto 
escaped observation, unless the mastodon which evidently 
forms the passage of the terrestrial gravigrades or elephants 
to the aquatic gravigrades or lamantins, be the representa- 
tive of Ihis family in North America." 

M. de Blainville proposed that the Academy should express 
itsapprobationofM. deChristors researches, in order to encou- 
rage him to farther exertions in this investigation, which was 
agreed to. 

5. The Migrations and Manners of Lemmings, Mus Lemons. 
L. Lemnus norvcgicus, Say, By M. Martins.* — 01 aiis Magnus, 
iirchbishop of Upsal, is the moat ancient author who speaks of 
Lemmings. According to him, Wormius has devoted a mono- 
graph Xo them, in which he makes an effort to prove that they 
f&W ivoxa the clouds. 'We are \l\^e^ltei ^ot -m^K^ \\*Ktw&3\'^ 

- iic.'ul to the Sod^t^ Phftomall.\q>i« ol-ew»,wA-B«»^'^^'^^''^ ■^™^-^ 
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f observations respecting them to Samuel Rheen, Sir Pittil 
Rycaiit, Linnseus, Hoegstroem, Pallas, Fabrlcius, and Zetter- 
stadt. None of these authors, however, with the exception of 
Hoegstroem, have been present to witness a migration, M. 
Brayais and myself have been more fortunate ; and I shall 
here give a short account of our observations. Many of the 
.members of the Northern Scientific Commission, among 
L«tbers, MM. Gaimard and Sundevall, traversed Lapland in 
L'September 1838 ; and they never fell in with a single lem- 
ming. The following year, at the same period, we saw them 
hin myriads on the plateau of Lapland. AtBossecop (Lat. 70*} 
they were rather scarce, and again became so when we de- 
j|ficendcd below the limit of the zone of the white birch. They 
f again became very common in the neighbom:hood of Karasu- 
l^ando on the banks of the Muonio, but on the right side of this 
' river, a little below Muonioniska (Lat. 67° 55'), they were 
tnily innumerable, and it was impossible to look around one 
without seeing a great number at once, and all running in the 
same direction parallel with the river. This, then, was the 
commencement of the migration ; th§ army was on march. 
On the plateau, on the contrary, they ran about hither and 
thither, without inclining to any particular direction. When 
they descended lower into the plain, their ranliS became 
closer. Linmcus says, "They trace rectilinear parallel fur- 
, rows, from two to tlireo inches deep, and many cUs distant 
[■ from each other. Tliey devour every thing in their passage, 
I plants and roots, and nothing turns them aside from their 
[ course. If a man stand in their way, they slip betweoa-i 
I his legs. If they meet with a rick of hay, they gnaw | 
I .their way through it, and pass along. If a rock oppose 
their progress, they run round it, and resume their rectilinear 
I "course. When a lake occurs on their route they cross it in a 
right line, whatever may be its breadth, and that very oftei 
at its greatest diameter. Should a boat be lying in the Vau, 
I their passage, thoy creep over it, and again throw themae'fl 
into the water on tho other side. Even a rapid river oa'T 
arrest them ; they throw themselves into the em'rent, altli 
they should all perish in it." All these detaila mc fifxi 

tby others, and we arc assured tUuit iu 1%^ Niie'j asA«t 
the boats as far as Dupvig, near BossctoVi ^^'^ ^ Wwc ] 
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in Sweden. When'not migrating, lommings inhabit buirowsi 
either simple or ramified at one or more of their openings, dug 
in the little mounda of earth so common in Lapland, and wliicli 
are generally produced by the stump of a pine haying become 
reduced to vegetable earth. Constantin Gloger enumerates 
only five Epecies of the Linnean genus Mus, which construct 
nests. These are Mus metsoriits, M. muacidus, M. ajrarius, 
M. iylvaticug, and M. mtnutus. To this list it is necessary to 
add M. iemnug. Its nest is cylindrical, about 18 centimetres 
long, by 6 broad, more capacious below than above, with an 
opening at its anterior extremity. One of those we brought 
mth us was composed of the leaves of a grass which could not 
be recognised, mingled with fragments of Betula nana, Bmp0- 
trum nigrum, Vacctnium VitU-idea, Cenomyce rangiferina, C. 
pyzidala, Cladonia deformi*, and Stereoeaulon totmnlosum. Lem- 
mings are very courageous ; they try to defend themselves 
against every opponent by whistling and barking; and they 
fight with fury among themselves. When two of them are i>ut 
into a cage together, it is necessary that one should yield to 
the other. Bears, fox^, wolves, martins, ermines, dogs, birds 
of prey, and even reiii-deer, destroy them in great numbers. 
Their animal temperature is rather high ; a medium of four 
observations afforded me + 39" 5" Cent. 

In relation to the statement made by M, Martins, that rein- 
deer sometimes feed on lemmings, M. Roidin mentioned that 
an analogous fact is observed among many other species of 
herbivorous mammifera, which appear capable of readily ac- 
commodating themselves to an animal nutriment when a vege- 
table one fails them. Thus, during the passage of a cloud of 
migratory locusts, we see fowls, sheep, and cows searching for 
them eagerly, on purpose to feed on them. Perhaps some of 
the epizootical diseases which ravage our flocks may be as- 
cribed to this cause. It is known, moreover, that in New 
Holland, sheep, at a certain period, eat their young. M. Hou- 
lin likewise remarked, that the lemming is not the only species 
of mammifera which sometimes appears in innumerable mol- 
titudes, and he mentioned, among the animals of France, the 
cam/iag'nols of Beauce, tiie Tste oiBte\.a.^fc,^ii. >A5ssi-3 utfear 
animals, and locusts in ipaitvcviSaT, in \^e ■HwaYaKt ^diw« %. 
straight line in their mvgcatVons. ¥maa^A'aB'ff'a3XNi^VfiK».--H 
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which the Ipmmings engage during their travels, by no means 
constitute a fact peculiar to this species ; the troops of dogsi 
which are used in certain countries for drawing sledges, pre- 
eent us with a new example of it. Wlien one of these dogs is 
struck by the driver's «liip, it often happens that ho bites his 
neighbour ; the latter attacks a third, and so on, till the battle 
becomes general. M. Koulin concluded his remarks by sajing, 
that the great sensibility of lemmings to cold may well be con- 
sidered one of the causes which determine the migrations of 
these animals. 

JFTiale Fishery in (he Northern Seas. — For many years of 
late, remarkable changes have taken place in the circum- 
stances of this species of fishery, which every day become 
more and more perceptible. Tho whale regions are no longer 
the same as formerly. Originally, the seas situate between 
Spitzbergen and Greenland were frequented : these were af- 
terwards totally abandoned. Whalers gave the preference to 
Davis' Straits, Baffin's Bay, or the seas to the east of Green- 
^ land. At the present time, Davis' Straits appear on tho point 
•of being deserted in their turn. Franco no longer sends any 
ships there ; Holland sends only one or two ; England, which 
formerly sent upwards of 200 ships to these regions, in 1832 
sent only 81. The number is now much less, and will still 
doubtless continue to diminish, for the results of the last ex- 
pedition were very unsatisfactory. It is probable that the 
English will, ere long, renounce the dangers of so laborious and 
difficult a navigation, in order to devote themselves, like tho 
French and the Americans, to the fishery in the more tem- 
perate regions of the south,* 

Scientific Meetings, 
7. Brilish Association. — 'The meeting of the British Associa^ 

* "Wo are informed bj our friend John Mitoliell, Esq., Belgian -Consul, 
Leilh, that tliia yesi there nill nol be more than seventeen ships altogethe): 
fitted out for Greenland and Davia' Straits, viz. uiae or ten ships for Green- 
land from Petcaheod, principally for seals ; two from Kirkcaldy lo Dav^ 
Straits ; one from Hull for do. ; two from Newcastle for do. j and l\ 
Dundee for do. There arc only two from llolland, and theie ue nnnsJ 
from France, — Edit. 
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tioQ takes place this yoar at Plymouth, and will occupy the 
week cDmmeDcing Monday July 12. 

8. Cen^ria Scientifigue de France. — The ninth meeting of 
this Association, which, in its plan and objects, resembles the 
British Association for the Advancement of Science, will be 
held at Lyons, and will occupy twelve days. The session will 
open on Wednesday September 1. 1841, in the great hall 
of the Palais des Tcrreaux. The Association will be particu- 
larly gratified by the attendance of men attached to Science, 
Literature, and the Arts from the British Isles. 



NEW PUBLICATIONS. mm 

Tkrte LMurc4 m AffriciAiwt, ddivered at Oxford duriBg ttui yrar 1841^%-- 
vil^ck tKc Chemical Oj'tration of Manure i> partieuiarli/ toifidered, ini (A< 
SeietUific Prindpla erphintd upon ivhich their tgieax^ apptari la dejtnd. 
Br CharlM Danbenj, M.D., F.KS., &c, Sibtborpian FrorcsBoi: of BntU 
Economy in the University of Oxford. London, John Slurrny; and 
Oifotd, J. H. Parker. 8vo. Pp. IOC. 1841. 

The following is a summary of the contents of these inte- 
resting Lectures : — 

Lecture I. — Valns of scientific knowledge in agriculture. — Immense na- 
tional gain accruing from llie Emallcst agricuttural improvement.— Uses of 
botany and vegetable physiology in agriculture. — Uses of chemical know- 
ledge in the same — Far determining the origin of the elententory principles 
nhicti enter into the composition of vegetables — For the proscrvation of 
animal inanures — For discriminating the mode of thc-ir action upon plants — 
For ascoituining the canse of the eshauation of soils — Other lines of re- 
search interesting to the agricuIturiGt upon which chemistry m»y throw 
light. — Concluding remarks. 

Lecture II. — On the scientific principles by which the application of 
inanures ought to be regulated. — Plan of cultivation adopted by the first 
settlers in a new country at the present time. — Distinction between prwries 
and wood-lands.— Similar method of culture pursued by the early colonisls 

of antiquity Fallowing, when first resorted to. — Manuring, first noticed by 

Homer.— notation of crops, how far practised by the Romnns. — Improve- 
ments introduced in modem times. — Increased productiveness of the soil 
since the time of Queen Elizabeth, as shewn by the growth of population.— 
imperfections of our present knowledge with respect to the piineiplcs of 
Jiaabaadrj'. — Source of the vfinovi& c\«in«iAar] ^lo^ueB ■nVv^ ^tiV^x \c>\jk ik'i 
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constitulion of plants consKlcrod.— I. Tliat of tlic enrtliy nnd iilknline mut- 
lera which the; contain. — EKperinionU bji SausEuro and Daubeny. — Injo- 
tenceB from thwe facts aa to tlie impropriety of over-cropping. — VariHtiott 
of the oorthy and alkalino contents of a plant according to the nature uf Ihu 
•oiL — Why etrontinn cannot bo Eubstilutcd for limo in tlio etiuctnro of a 
plant. — Linils lo the pon'cr of substituting one enrthy or alkaliflo body for 
another. 3. Sourco of tlio carbon.^In what manner vcgetiiblo luuuld sup- 
plies carbon to plants.— Conclusion that Iho cntbon of plants is derived di- 
rectly from carbonic acid alone. — Tbo hydrogen in plants traced to tho do- 
compositioa of nater. — Ori;;in of the nitrogen nhicli plants cuntuin tn the 
ainmonia present in the atmaHjili wo.— Proofs of the universal presencu of 
this alkali, botb in air and water. — Proofs of its presence in the juices of 
plunta. — Differeoccs between the different bodies in the power of decoiu- 
posing ammonia. — Distinction beln'cen icstor<ilive and oxhausling crops 
founded on this dlfferance. 

Lecture JII. — Practical inferences from the princijilcs above laid down : 
I. The ntility of diligent and frequent tillage. — Subsoil ploughing.— Spado 
hnabandrj. 2. Uses of nianures. 3. Proper succession of crops, i. Selec- 
tion of manures.—Speculations as to the primary sourco of the carbon and 
nitrt^^en present in plants and animals. This section is published in the 
present number of the Journal, Appendix: On the increase in the produc- 
tive powers of the soil of Great Biilain within the last century. 



Litt of Patents granted for Scotland from 22il December 1840 
(0 lOth March 1841. 

1. To BoBBnT CoopEK of Pebworth, in the county of Gloacesler, gentle- 
man, " improvements in plonghs." — 24th December 1840. 

9. To Henhy Trewhitt of Noweaatle-on-Tyue, in Ihe county of Nor- 
thamhcrland, Ksq. being a coninfunicalion from abroad, " certain improve- 
ments in tho f;i,hricjilion of china and earthenware, and in the apparatus or 
machinery applicable there to ."~-24th December IQ-IO. . 

3. To Chablbs Parkeu of Darlington, in the county of Durham, flns- 
spinner, " improvements in looms for wearing linen and other fabrics, to be 
worked by hand, ste.ini, water, or any other inoLivo power." — 24th Decem- 
ber 1840. 

4. To Jons Werthiembh of West Street, Finabury Circus, in the city of 
London, printer, being a communication from abroad, "certain improreniunls 
in preserviug anini.il nnd vegetable tubstanccs .ind liquids." — 24th Decem- 
ber lUW. 

6. To EoMDNn Lbach of Rochdale, in the county of Lancaster, moehine- 
mnker, " certain improiements in machinery or ttpparatua for coniing, doub- 
e and preparing wool, cotton, silk, flas, and other fibrous subatanccs."^ — 
- 2Blh December 1841). 

fi. To Wiu^A^ liiCKLino BDnKBTi4)fWhi(rtonStieot,Bagni@ge WqUa 
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Boad, in tlie county of Middlcses, gentleman, ''improvod machinery tot 
CDtting or working wood." — 28th December 1840. 

7. To JoHM Obyllb of Portsea, " iraprovementa in the'iaachtnery used 
fat raising and lowering woighti.'*^31at Decumber 1840. 

B. To Samuel. Shown of Hoxton in tlie conntj of Middlesex, civil en- 
gineer, " improvements in mailing caaks and other vesseiii of or from iron or 
other metals." — 3l8t December 1840. 

0. To WiLLMM Hehrv Bailet Wsbiter of Ipswich in the county of 
Suffolk, BUi^eon in the Royal Navy, " improvements in preparing skins and 
other luiimol matters for the pnrpoaos of (omiing and the moniifacturo of 
gelatine."— 3lBt December lOiO. 

10. To Colin Maorab of Oomhill, Porthahire, Scotland, gentleman, 
being a communiciition from abroiid, " improve men ts in rotiiry engines 
worked by steam, smoke, gosea, or lientod air, and in the modca of applying 
BBch engines to usofnl purposes." — 31st December 1640. 

11, To Moses Poole of Lineoln'a Inn in tUe county of Middlcsos, gentle- 
mnn," improvements in drying woollen and other fabrics." — 31at December 
1010. 

la. To Thouab Clark of Wolvcihampton in the county of Stafford,iron- 
foundcr, being a communicalion from nbrood, '' certain improvements in tlio 
construction of lucks, latches, and such like fastenings, applicable fur secur- 
ing doors, gittcs, windows, shutters, and such like purposes." — Gth Januory 
1841. 

13. To Hdoh Unsworth of Blatkrod, near Bolton, in Iho county of 
Lancaster, bleacher, "certain improvements in mocliinery or apparatus for 
mnngling, drying, damping, and finishing woven goods or fabrics." — 7th Ja- 
nuary ltl4t. 

14. To Henry Oeoboe FRANcrs, Eael of Ddoie, of WoodchcsterParkin 
the county of Qluuceater, Richahd Clyburn of Aley, engineer, and £nwiN 
BuDDiNO, engineer, of Dursloy in the same county, " certain improvements 
in machinei; for cniting vcgetabto and other substances." — 0th January 1841. 

15. To Thomas Sfencbr of Liveipool in the county of Lancaster, carver 
and gilder, and John Wilbon of Liverpool aforesaid, lecturer on chemistry, 
" certain improvements in the process or processes of manufacturing metallic 
cylinders, and for engraving thereon, and for engraving on me tuls generally.'' 
— flth January 1841. 

16. To Jdhk Mason of Bocbdole in t)ie county of Lancaster, machinist, 
and Alexander Stiven of Manchester in the same county, engineer, " cer- 
tain improvements in machinery or apparatus to bo used for turning and 
boring purposes." — 13th January 1841. 

17. ToWiLLiAM Hill Dabker sen,, ond William Hill Darker jun., 
both of Lambeth in the connly of Surrey, engineers, and William Wood 
of Wilton in the county of Wilts, carpet manufacturer, " certain improve- 
ments in looms for weaving." — IQth January 1841. 

IB. To John AiTCHisoNof Gln^ow in Scotland, pnd Archibald Hastie 
of West Street, Finsbury Square, in the county of Middlcses, " certain im- 
provements in generating and condensing steam, heating, cooling, and eva- 
porating fluids." — 20th January 1841. 

19, To JoBErH Haley of M.inchester in the county of Lancaster, engi- 
neer, an "improved lifting jack for raising or removing heavy bodies, which 
is also appiicabla to the packing or com^cwn^ lA ^oo&a ui& eAWe «.ub- 
»Uaces."^2lat January 1841. 
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20. To JaUes Jamiebok 
County of Momnoutb, " a ui 

SI. ToSiMUEL Hall .. 
kincpri " Improvements in 
«t7 1841. 

31. To John Dickinsc 
Uiddleses, Eeq., " curUun 
IslFehruory mil. 

23, To William M'JIimsAY of Kiiilielli Mill nenr Edinburgli, pnpcr- 
naVcr, " ceiUiii imiiruveiacnls in llio niatiuf;icturo of papei."— 9d Ir'cbiuacy 
1041. 

24. To WiLHiK IIenson of AIIcti Street, Lsmbotb, in tlie connty of 
Sorrey, engineer, " improveiuenta in miicliinery for m.iking or ireoducing cer- 
ilun fubricB willi thrciulB or yiirns, applicable to various useful purposes." — 
Ith Fubruary lti41. 

26. To NATHANiEt. Llotd, pattBra-dcsigneT, and Hbnrv Bowbotham 
ttdieo-prinlor, both of Manchester in Lho rounty of LitnenBtor, " v(<Ttiiiii ini- 
piovcments in thickening and preparing eolora for printing calicooa and 

;.«tlier tabBlanee8."~9Ui Febnury IMI. 

S6. To Jambs Maclellan of the dly of GloBgow, manufacturer, " an 
improved combination of materials for umbrutla. and puaKol cloth."— 9(b 
Febfoary 1841. 

27. To John Claskb of Islington in the county of Lancastor, plumber 
knd glazier, being a cammunieatioii from lubroad, and partly by invention of 
his own, " tax hydiauHc double action force and lift pump." — [Ith l''e1>ruary 
1041. 

28. To Chakles May of Ipswich in the county of Suffolk, it,, inner, of 
the firm of J. H. and A. Uassomb & Co., '■ improionienU in mttcliinery for 
outing and preparing straw, hay, and other v^etable matters." — IBth Fob- 
«utU7 1841. 

39. To James Johnson of Glae^oiv in North Britain, gentleman, "cer- 
tain impiovementR in machinery for the manafatlure of framo-work Iinit- 
tlDg commenly eallod hosiery, and for ccrtnin improvcmenLs in such frame 
work knitting or hosiery." — lOtli February IB II. 

30. To Geobqe HoLwoBiaT Palmer of Surrey Square, in the county of 
iBnrrey, civil enginopr, and Chaalbs Pekkinb of Msrk Lane, in tLe city of 
London, merchant, " i.Tiproved constructions of pistons and valves for re- 
taining and discliarging liquids, gases, and steam." — IGtb February 1S41. 

. To Mii.es Bbrky, of the office for patents, CB Chancery Lane, in the 
county of Middlesex, potent agpnt, bcin^ q communication from abroajl, 
" certain improvements in looms for weaving. "^20 th Fetiruaiy 1841, 

32. To Moses Poole of Lincoln's Inn, in the county of Middlesex, gen- 
Ueman, being a communication from abroad, " improvements in lamiing." — 
BSdFtbroary 1B41. 

33. To William Orme of Stourbridge, in the county of Woreester, iron- 
teiastet, " ilnprovcments in the manof'ietare of cofered spades and other 
Cofercd tools."— S3d February 1811. 

31. To WiLLiAK PiERCK of IsliogtoD, IR the county of Middlesex, gentle- 
man, " certain improvements in the preparation of wool and other animal 
£brea, both in f he raw and manufactured stale, by means of which the qua- 

Jitj will be considerably improved."— 24th ^cVumm^ \ft4\. ^ 
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35. To THBorniLCs BiCHAnns ot Birmingham, in the connty of War- 
■wiclt, merchant, being a communicalion from abroad, " improvement* in 
culling or sawing wood." — 26lh February 1041. 

36. To Fbakcis Slkddox junior, of Preston, in the county of Lancaster* 
machinc-niakcr, " certain improrpmcnta in macbinery, or apparatus for 
roving, stubbing, nnd spinning cotton, and other Gbroua substances." — 3d 
Msich 1641. 

37. To HuoH Lee Pattinsos of Bpnsham GiotBi near Gateshead, in the 
connty of Darham, manufacturuig chemist, " improvements in the manufoc- 
ture of white lead." — 3d Alarch IG'tl. 

3B. To Charles Cameron, Erq., lately rnptain in her AlajesEy's 1 0th k- 
eiment of fool, and preienOy residing at Mount Vernon, in the counly of 
£dinbnig1i, " certain improvements in engines to be actuated by steam or 
other elastic flaids."— 3d March IIUL. 

30. To PAUT. Uannuic of Paris, but now of Manchester, in the coanty 
□f Lancaster, solicitor, being a communication from abroad, " certain im- 
provements in the conslTuctJon of govcmora or regulalora applicable to 
slEam- engines, and to other engines used for obtiining motive power." — 3d 
March 1041. 

40. To Chaules ce Berque of Sydenham, Kent, gontloman, being ,i 
communication from abroad, " certain improvements in mochincrj' for mak- 
ing reeds used iu wpAving." — 3d March 1S41. 

41. To ■WrLMAM Kino Wbstlv of Leeds, in the county of York, flnx 
macbinisl, " certain improvpincmta in carding, combing, Ktrnightcning, denn- 
ing, nnd preparing for spinning hemp, flax, and other fibrous subslaneoe." — 
6th March 1841. 

42. To BoBEnT Ubwin of South Shields, in the county of Durham, en- 
gineer, " certain improvements in steam engines." — 9th March 1841. 

43. To WALTBBRiciiAHnsoN of E^ont Street, in tho county of Middle- 
sex, and George Mott Braitiiwaite, also of Chelsea in the county of 
Middlesex, gentleman, being n co:rmunicatioa from abroad, " improvomonts 
in tinning melnls." — lllh March 1041. 

44. To John Rand of Howtand Street, in the county of Middlesex, gen- 
tleman, "improvenients in preserving paints and other tiuids." — 16th March 
1S41. 

45. To TaoMAs William Booker of Melin, Griffith works, near CardilT, 
iron-master, " improvements in the manufacture of iron." — Ifilli Match 
1641. 

4a To Charles Edwari>s Amos of Great Guildford Street, in tho Bo- 
rough of Southwark, " certain improvements in machinery or apparatus 
used in the manufacture of paper." — 18th March 1S41. 

47. To William Hancock junior, of King Square, Ooswell Road, in the 
county of Middlesex, accountnnt, " an improved description of fabric suit- 
able for making friction gloves, horse-brushes, and other iirticles requiring 
lougli surfaces, and the method of manufacturing the some." — 19lh Murch 
1841. 

48, To Frederick Steineb of Ilyndbum Cottaso, near Accrington, in the 
county of Lancaster, Turkey-rod dyer, being a communication from abroad, 
*' iniprovemcnts in looms for weaving, and cutting asunder double [piled] 
cloths, and a machine for winding weft to be used therein." — 19th March 
1841. 
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